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Introduction 

We have endeavored in tlie following ^^sheetH” to give tin* unit, con¬ 
struction costs derived from the building of the Arizona Copper ('ods 
new smelter, (Jifton, Ariz., starting in IJUruary, 1912, and completing 

February, 1914.^ In Chapter 1-.Unit (’osts -are to he found tlu* most 

elementary total unit costs whiidi tlu^ accounts provide for. 'Fhf^y are 
usable in the Clifton district Here too arc^ found the pmaumtagi^s \u he 
added to an estimate for Engineering and (Jeiuu'al ExpcmsiL In i ’liapter 

II—Comparative C'osts.“these elementary costs liave been elnsHifitsb 

averaged and reported as labor and matm-ial unit costs. In sncli ftam 
the labor unit coats, when properly applicul to similar conditions as 
under which they were derived, are usable anywhere. Tim mafc^rtal 
unit costs are better disregarded for more accurate c^siimateH and replaced 
by a newly priced bill of material In (UiaptT 111 (hxmposite C 'ostH are 
given. They are unit costs built up from scweral elmnentary units, and 
likewise units of larger dimensions and simpler appliiLaiion, valuable for 

^ The Brnolter went into service producing copper Oct<»her, llH.'i 
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UNIT CONSTRUCTION COSTS 


checking estimates and obtaining quick approximations of total costs. 
In Chapters IV, V, and VI are given the Wage Seale, Material l’ri(;(‘s, 
and a description of the conditions surrounding tlui making of evea-y ol<.v_ 
mentary unit cost, which will enable an estimal,oi io judges of tluui u.so 
under any circumstance. It should be borne in mind that ( hapt('r \ I 
is not a pure description of the plant, nor of any of its pai t s, such as migl it 
be expected in a technical journal, but it is bandy (“uough inioimation 
for a reader to judge as to the applicability of a unit cost in auotlu'r place. 

These unit costs, as any examination will prove, an' not i<leal. hut 
actual. They were made by a copper company organization extending; 
over a period of two years. They ropresout delays in material shipmeii f,K 
(serious delays in steel and brick deliveries), d(day('<l plans, (diang(>s in 
plans, labor troubles, with changes in hours and rates, variable wc'ntluir 
conditions, and the like. They do repnffient, however, I'vcay cent spent. 

Each unit cost has been judged, as it stands, sohdy on its imndts fur 
use by an estimator. Where a unit cost is not given it was of no use, aiul 
where given and described, it must bo employ(ul ae<>ordingly. 

During the first few months of construction work oidy the prime 
count numbers showing in the sheet wore in u.se. Later, to obtain morn 
accurate figures to measure the work by as it progressed, this iltsdinjil 
account numbers were added. But the decimal aet'ounts weta^ on reeor<l 
only in the engineering costing department at tlu! tmw smtdter, t wo mil«>.s 
from Clifton. The General Office', at Clifton, lu'glectc'd all (h'cimjtl 
accounts and charged them under the prime, numbers. 'I’he labor segre¬ 
gation was in all instances made at the lu'W snudter, ami every (diurpco 
for material, from whatever source, passed through the warehouse ut 
the new smelter. The only other source of cost slnu't entrie.s was tin; 
General Office cash books. Once a month tluist; <‘ntries wen* itemiz<nl 
and sent out in the monthly Coat She('t Issiu'd by tin* General Offi(u‘. 

(JHAPTKR I 
UNIT COSTS 

The costs thus accrued from three sources. 'I’he individual labor card 
was not used until the excavating was well undesr way and tins founchi- 
tion work had started. Each man, who could, made <Hit his card and 
told thereon exactly at what and how long he ha<l 1m>(!u working. The 
labor bosses made out the cards for the Mexicans. The account numhtsr 
was later placed on the card by the time keeper and chc(!k(‘d by a compt*- 
tent man in the engineering office. For every bit of material usinl on the; 
job a requisition was passed through the warohouscj, whether stetd building: 
or keg of nails. To this a charge number wiis attached and tins najuisitinn 
was finally checked by a competent man in tlie Engineering Department. 
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In regard to cash-book entries, there was little to be done, as all local bills 
were OK’d and account numbers attached by the Engineering Depart¬ 
ment in the first instance. The units were compiled by the Engineering 
Department daily as the work progressed and checked suitably. 

Yet owing to the fact that the General Office kept the accounts segre¬ 
gated only under the prime account numbers, the slow development of 
the idea of making a final accurate unit cost sheet, the delay in using 
individual time cards and many clerical mistakes, it was finally thought 
best to check over every labor card and warehouse requisition from the 
beginning of the job. This was done and the unit costs as they now stand 
are believed to be accurate. 

The making of this cost sheet is largely due to the untiring interest 
and insistent demand for accuracy upon the part of three members of the 
smelter construction force, G. H. Ruggles, M. Am. Soc. M. E.; Roy 
Earling, M. Am. Soc. M. E.; and H. F. Adams. Credit is due also to the 
ever willing assistance given by the Arizona Copper Co.’s general office, 
under the direction of J. G. Cooper, Cashier. 


General Expense 


Number Name of Account Total 

7001 General expense at Clifton. See page 1581 

7004 Personal injuries. “ “ ‘‘ 


Engineering 

Engineering and Superintendence at Douglas 
7101 Salaries. $39,706.22 

7103 Telegraphing and telephoning. 167.55 

7104 Traveling expense. 1,984.85 

7105 Miscellaneous expense. 1,018.06 

- $42,876.68 


Engineering and Superintendence at Clifton 


7201 Salaries. $40,587.54 

7202 Furniture and fixtures. 149.43 

7203 Telegraphing and telephoning. 258.64 

7204 Traveling expense. 934.24 

7205 Miscellaneous supplies. 2,205.77 

7206 Miscellaneous labor. 869.02 


9000.1 Power plant engineering. $12,768.56 


$45,004.64 

$12,768.56 


7100 Total engineering expense.$100,649.88 

Total unit cost. 5.40 per cent. 


This percentage is obtained by dividing the engineering expense by the total cost 
of the smelter, minus engineering and indirect expense. 


100,6 49.88 
1,864,092 ."^'47 


= 5.40 per cent. 
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7300.—Yard Tracks and Industrial System 








Total 

Numbeb 

Name of Account 

Labor 

Material 

Total 

Quantity 

t^NIT 







C’OHT 

7301 

Excavation. 

$31,311.14 

$4,254.86 

$35,5(>6.()0 

55,405 ru. ytl. 

$0.64 

7302 


425.13 

10,777.79 

11,202.92 

10,262 lU'H 

1.09 

7303 

Bails and rail fastenings 

392.00 

9,839.79 

10,231.79 

14,813 ft. 

0.69 

7304 

Frogs and switches. 

206.50 

2,676.95 

2,883.45 

18 Mwitrlu'H 

160.11) 

7305 

Laying, surfacing and 







ballasting. 

5,873.53 

248.88 

6,122.41 

17,150 ft. 

0.36 



Trolley 

System 




7306 

Poles and setting. 

1,427.27 

1,804.73 

3,232.00 

106 |u>h‘H 

30.49 

.1 

Brackets and wiring. 

1,167.19 

1,379.73 

2,546.92 

7,824 ft. 

0.33 

.2 

Bail bonds. 

304.31 

347.13 

651.44 

521 IkuuIh 

1.25 

.3 

Lighting. 

229.66 

OOO 

452.06 

57 lamitH 

7.93 



Rolling Stock 




7307 

Cars, elec, locomotives, 







etc 

801.29 

34,017.63 

34,818.92 



.1 

Calcine car alteration... 

381.02 

4.36 

385.38 




Trestle Approach to Reverberatory Building 


7308 

Excavation. 

350.95 


359 . 95 

277 eu. .v<l. 

1 . 30 

7308.1 

Foundations. 

738.18 

1,162.52 

1,890.60 

254.9 cu. yd. 

7.42 

.2 

Steel structure. 



13,460.84 

163,97 imm 

82.09 

.3 

Woodwork. 

703.93 

768.92 

1,472.85 

27.65 ni.h.m. 

53.27 


160-Ton Track Scales in Receiving Yard 



7309 

Excavation. 

348.91 


348,91 

388 cu. yd. 

0.90 

.1 

Foundation. 

546.62 

1,146.87 

1,692.49 

186 *• 

9.10 

.11 

Cost and erection. 

306.95 

3,450.86 

3,816. HI 

150 terns 

25.45 

.30 

Scale house. 

65.66 

63.87 

129.53 

879 fu. ft. 

0.16 


Bridges, Culverts and Walls 



7310 

Bridge No. 1 foundation. 

1,028.26 

1,968.38 

2,996.64 

339.8 ni. ycL 

8.82 

.1 

“ steel work.. 



377.40 

3.70 Unm 

102 00 

7311 

Culvert No. 1 masonry.. 

1,384.85 

696.80 

2,080.65 

354 lin. ft. 

6.HH 

7312 

Botaining walls excava- 







tion. 

77.06 


77.66 

60 ni. yd. 

1.29 

.1 

“ “ concrete. 

512.34 

734.25 

1,246.69 

203.5 “ 

6.13 

.2 

" “ masonry 

88.08 

47.61 

135.59 

21.9 '* 

6.19 


40-Ton Track Scales on Calcine Track 



7313 

Excavation. 

108.44 

0.61 

108.96 

118 cu. yd. 

0.92 

.1 

Foundation. 

207.55 

193.60 

401.16 

41.6 “ 

9.61 

.2 

Cost and erection. 

82.99 

710.86 

793.84 

40 toiw 

19 . 85 

.3 

Scale house. 

100.38 

88.21 

1K8.59 

879 m, ft. 

0.22 


Trestles to Receiving 

Bins 



7314 

Excavation. 

548.18 


648.18 

689 ni. yd. 

0.93 

.1 

Foundation. 

2,408.16 

3,017.96 

6.426.11 

754.3 

7.19 

.2 

Steel structure. 



9,269.48 

109,35 tons 

H4.77 

.3 

Woodwork. 

572.23 

838.11 

1,410.34 

27.21 m.b.m. 

61.83 


Total cost—Yard tracks and industrial aystam. 
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7400.—Receiving Bins 







Totai. 

Nxjmbbk 

Name of Account 

Labor klATHUiAU '■J''e)TAL (^uancity 

Cnit 






< \»HT 

7401 

Excavation. 

.. $2,303 

. 11 .$39 

10 $2,312.27 1,428 cu yd. 

$1 .04 

7402 

Foundation. 

1,235 

.51 2,247. 

70 3.48.3.21 012.3 

5 1.9 

7403 

Sto(4 struct m'o. 



29,270.<>3 353.00 ton.M 

.82 02 

7404 

Gates. 

001 

.15 I,0S4 

03 2,880.08 OOgatcH 

0l». 20 

7405 

Conv(‘yor No. 1. 

3U) 

.02 2,047 

W 3,258.11 07.3 ft. 

33.40 

.01 

Conveyor No. 2. 

355 

. 10 2,408 

03 2,853.22 117.3 ft, 

2 1.33 

7407 

LiKlitins . 

(U) 

..S7 24 

07 85.54 22 drops 

3. SO 


Total cost—lliHanviuK bins 



$44,185.00 




7700,— Crushing Plant 


Numbek 

Name of Account 

Labor 

Material 

'Totai, QuANrrrv 

Cnit 






{’< »H r 

7701 

Excavation. 

$089.07 


.$080.07 000 cu. yd. 

$1.13 

7702 

Foundation. 

803.15 

$1,508.47 

2,401.02 220,5 “ 

u.io 

7703 

Steed structure;. 



2,420.30 25.07 terns 

00.54 

.1 

Doors, windows and frames 

84.00 

170.71 

254.71 520 scj. ft. eipcning 

0.4H 

.2 

Painting woodwork. 

15.00 

12.33 

27.33 70 ««p yd. 

0.30 

7704 

Crushing machinery. 

302.80 

1,003.01 

1,480.47 500 cwt. 

2.07 

.1 

C’hutes. 

325.87 

338.09 

003.00 UH.lcwi. 

5.02 

7705 

Sluifting, pulleys and belt- 







4, 17 

483 . 35 

487.52 i2nn.fi. 


7700 

Mt)tor .. .. .. 

102.81 

513.04 

010.45 50 h.p. 

12 33 

7707 


20.55 

19.35 

45.00 .. 


.1 

Taghting. .. 

70.41 

38.22 

114;03 8 drupH 

14 33 


Total cost- Crushing plant 



$0,208.02 




7800. - -Sampling Plant 







'roT%L 

Numbek 

Name of Acm’ount 

T^abor Mateuiai. 

Total Quanti'I'Y 

Cnit 






Ce>«T 

7801 

Excavation .. 

$274.09 

$20.97 

$295.00 332 em. yel. 

*0.89 

7802 

Foumlation . 

005.91 

049.44 

1,255.35 120.7 

10,40 

.1 

Concrete; ground floeir, .. 

105.08 

203.02 

309.00 1,222 sq.ft. 

0.30 

. 2 

Iteinforea'd cemcrete flejeus 

1,050,01 

1,080.30 

2,130.91 4,244 “ 

0 50 

7803 

Hteed structure . 



10,408.12 110,85 toim 

93 . H9 

.1 

Doors, windows anel 






fraintm . 

332.94 

504.90 

897.84 2.080 mj. ft. opening 

0 . 43 

.if 

Piiinting doors and win¬ 






dows, ... 

118.94 

28.90 

147.90 129 Mash 

1.15 

7804 

Hhafting, pulhiys and 






belling . 

04.01 

1,871.07 

1,935.08 85 ft. e>f shafting 

22.70 

7805 

Metesrs ... 

180.70 

887.57 

1,074.33 90 h.p. 

11 . 94 

7800 

Pow'cr wiring. .... 

78. U 

120.55 

198.00 .. 


.1 

Lighting . 

184.45 

140.57 

325.02 30 drejpH 

9.03 

7807 

llolls and samplers, cost 






and ercctie>n. 

1,215.83 

7,809.14 

9,114.97 1,251.1 ewt. 

7.29 

.1 

ikmt iron liners ami dry¬ 






ing pan, and eroctitm of 






chiiteg .. 

1,240.09 

1,001.80 

2,242.55 270.0 cwt. 

8 . 29 

.20 

Elevattir. .............. 

20.39 

458.22 

478. (U 1 elevator 

47H,ni 

‘.50 

Steel chutes (maele at 






new smelter) . 

1,995.70 

590.05 

2,592.35 198 ewt. 

13.09 

7809 

Keystone plate partitions 

131.04 

338 . 32 

409.30 1.523 Hep ft. 

0.31 

7810 

Alteratierms of chutes ami 






maehinerv .. 

128.09 

44.34 

1 73.03 ... 



Total eoftt—Rampling plant. ... 

........ $34,108.74 
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7900.- 

-Bedding Plant and Bunker Bins 








T 0 TA. 11 * 

Number 

Name oe Account 

Labor 

Material 

Total 

Quantity 

Uisrioc 







Cost 

7901 

Excavation. 

$11,577.53 

$681.90 : 

$12,259.43 

12,319 cu. yd. 

$0-99 

7902 

Foundation. 

6,256.34 

14,513.21 

20,769.55 

2,809.7 “ 

7.39 

7903 

Steel structure. 



47,404.86 

548.71 tons 

86.39 

7904 

Conveyors 7'^7^ . 

564.34 

6,373.67 

6,938.01 

380.2 ft. 

18.24 


“ 8i_82_83,... 

1,211.01 

8,718.98 

9,929.99 

562 ft. 

17.67 

.2 

“ 9i_92_93_ 







101-102. 

1,912.20 

9,756.19 

11,668.39 

905.5 ft. 

12.88 

.3 

Bunker bin gates. 

161.58 

1,021.64 

1,183.22 

42 gates 

28-17 

.4 

Chutes for conveyors 







71 to 102 inc. 

658.91 

842.60 

1,501.51 

276.2 cwt. 

5 - 44 

7905 

Two reclaimers. 

3,103.28 

30,579.45 

33,682.73 

2 reclaimers 

16,841 - 37 

.1 

“ wiring. 

377.21 

131.19 

508.40 

2 

254.20 

7906 

Lighting. 

306.85 

127.38 

434.23 

63 drops 

6.89 

7907 

Transfer car. 

739.12 

3,823.19 

4,562.31 

1 car 

4,562.31 

7908 


R7 

9.S 7A 

QA A9 



Total cost—Bedding plant and bunker bins. $150,939.05 





8100.—Roasting Plant 









TOTAT.- 

Number 

Name op Account 

Labor 

Material 

Total 

Quantity 

UisriT 







Cost 

8101 

Excavation. 

$1,547.07 


$1,547.07 

1,216 cu. yd.' 

$1.27 

8102 

Foundation. 

765.42 

1,069.63 

1,835.05 

250.5 

7.33 

8103 

Steel structure. 



37,252.67 

445.28 tons 

S3. Oti 

.1 

Elevator. 



2,189.62 

5 tons capacity 

437.02 

8104 

Roasters, cost and erec- 







tion. 

3,716.94 

56,326.09 

60,043.03 

8 roasters 

7,505.38 

.1 

“ alterations... 

620.49 

81.69 

702.18 



8105 

“ brickwork.... 

4,730.85 

12,336.35 

17,067.20 

16,104 cu. ft. 

1 . GO 

.01 

” unloading 







brick. 

363.14 


363.14 

1,231.01 tons 

0.20 

.02 

“ centering for 







brickwork.... 

1,389.62 

588.25 

1,977.87 

8 roasters 

247.23 

8106.01 

Roaster flue, spouts_ 

116.52 

568.99 

685.51 

10 spouts 

68.55 

.02 

“ '* tile work.. 

374.82 

400.36 

775.18 

2,365 cu. ft. 

0.33 

.03 

“ “ painting 







inside. 

8.50 

3.97 

12.47 

73 sq. yd. 

0 .17 

8107 

Shafting, pulleys and 







belting. 

118.24 

1,999.89 

2,118.13 

164 lin. ft. 

12.92 

8108 

Motor. 

277.08 

463.96 

741.04 

30 h.p. 

24.70 

8109 

Lighting. 

340.64 

157.70 

498.34 

67 drops 

7.44 

8112 

Motor-driven fans. 

77.69 

1,405.91 

1,483.60 

2 fans 

741.SO 

8112.1 

Blast pipe from fans to 







roaster. 

1,569.62 

656.62 

2,226.24 

240 ft. 

9.2H 

8113 

Conveyor No. 12. 

164.15 

805.05 

969.20 

51.2 ft. 

18.93 

.1 

“ 131 and 132 .. 

476.29 

3,472.23 

3,948.62 

217.3 ft. 

18.17 

.2 

Stile over conveyors.... 

98.91 

199.80 

298.71 

2.40 tons 

124.46 


Total cost—Roasting plant. 

. $136,734.87 




8120.—Roaster Dust Chamber 









T 0 TA. 1 ., 

Number 

Name op Account 

Labor Material Total Quantity 

U3sriT 







Cost 

8121 

Excavation. 

. $918. 

.74 $194.09 

$1,112. 

83 1,194 cu. yd. 

SO. 03 

8122 

Foundation. 

. 1,049, 

.71 1,775.05 

2,824. 

76 472.9 

5.07 

8123 

Steel structure.. 



34,745. 

41 415.68 tons 

83.59 

.01 

Wire baffles.. 

. 523 

.63 4,758.23 

5,281. 

86 604.8 c. wires 

8.73 

.1 

Tile work. 

. 2,268 

.29 2,585.45 

4,853. 

74 14,980 cu. ft. 

0 .33 

.11 

Unloading tile. 

. 307.72 . 

307 

.72 525.05 tons 

0 .59 

.2 

Painting outside. 

. 304.75 115.82 

420 

.57 2,851 sq. yd. 

0 .15 

.3 

Painting inside. 

. 93 

;.50 24.37 

117 

.87 950 

0.12 


Total cost — Roaster dust chamber.... 


$49,664. 

76 
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8300.—Reverberatory Plant 


N UMBER 

Name of Account 

Labor Material 

Total 

Quantity 

8301 

Exciivaiion. 

$1,417.88 

$59.78 

$1,477.(5(5 

1,800 cu. yd. 

.01 

Back lillitiff. 

2,742.44 

13.11 

2,765.55 

3,(579 

8302 

Foundation. 

7,715.9(5 

15,044.09 

22,760.06 

2,810 

.1 

Concrete count(*ru'ei|j:lit.s. 

88.22 

79.27 

1(57.49 

8.5 

saoa 

Steel Ht.rnetun'. 



40,790.7(5 

4(51 .09 t.ony 

8304 

R(‘verb(‘nit.oric‘s, l)ri<‘k\vork 

8,402.75 

54,9153.88 

43,3(56.(53 

29,(580 cu. ft. 

.01 

“ unloadinK brick..... 

934.78 

.329.71 

1,2(54,49 

2,279.49 i,unH 

.02 

“ centc-riuK. 

859.77 

547.78 

1,407.56 

3 reverbera- 

. 05 

“ ndiandlliiK brick,... 

1,503.85 


1,503.85 

toricH. 

1,530.92 touH 

.1 

“ Hte<‘l work. 

1,3(5(5.38 

14,552.71 

15,919.09 

240 teim 

. 2 

** Hilicu fill. 

3,715.(5(5 

5,(589.41 

9,405.07 

1,231.49 (.ouH 

.3 

“ hopjxTH and chub'.s. 

150.08 

1,2(53.59 

1,413,(57 

403..35 cwt. 

8305 

C’roH.s and head(T Ouch, 
brickwork. 

3,29(5.(55 

15,098.97 

18,305.(52 

18,500 cu. ft. 

.01 

“ unloading brick. 

403.77 

93.83 

407. (50 

1,329.23 touH 

.02 

“ centering. 

31(5.84 

125.97 

442.81 

3 H(‘.tM 

O 

“ iminting brick. 

4(5.88 

21.45 

(58.33 

473 B<i. yd. 

830(5 

FIuch from boiku’H to rt'- 
verberatory, fhu‘ i'X“ 
envation. 

19.8(5 


19.8(5 

15 cu, yd. 

. 1 

“ fouinlation. 

74.22 

74.02 

148.24 

9.2 “ 

, 2 

“ Kt(‘<4 Mtruetur<‘...... 



2,815.32 

34.78 ioiiH 

8307 

U<*V('rb. boiler bldg, exea’n 

283.14 


283.14 

306 cu. yd. 

.01 

WuHb* lu'at boilera “ 

213.44 


213.44 

129 “ 

.02 

Oil"lirt‘d boilern “ 

73.(50 


73.(50 

97 

.03 

Boiler feed punip.H “ 

591.28 

10.16 

(501.44 

659 

.04 

Backfill, back of boiler wall 

518.10 

30.00 

548.10 

972 “ 

.1 

BoiliT building fouiulatiouH 

2,181.08 

3,8.1(5.18 

6,027.2(5 

573.7 “ 

.11 

VVuHb* heat boih'rn “ 

789.52 

793.97 

1,583,49 

138.7 “ 

. 12 

Oil"lire<l boilcTH “ 

350.45 

(586.29 

1,03(5.74 

100 “ 

. 13 

F<'ed puuipH foundation.... 

(578.73 

1,428.97 

2,107.70 

214.7 “ 

^ •) 

Floor over nlug track cut.. 

1,018.17 

1,(587.29 

2,705.46 

7,(576 Hcp ft. 

.3 

Floor around boilcrM. 

27(5.29 

(5(54.82 

941. U 

2,705 “ 

8308 

Boiler buihling, abad Htruc- 
turt*.. 



25,839.85 

292.03 toUH 

. 5 

Platfortn and lirnekidH.... 

1,317.18 

2,556.45 

3,873. (53 

29.50 tmiH 

8309 

Wuate heat boilera, inc. all 
Bb'fd. ......... 

4,078. 19 

39,335.30 

42,413.49 

7 bnilerB 

.01 

** “ hriekwork,... 

3,878.57 

13,749.97 

17,(528.54 

18,025 cu. ft. 

.02 

** unbjading 
brick. 

510.74 

8.17 

518.91 

1,073.7410118 

.03 

“ painting. 

140.53 

84.29 

224.82 

L190 H< 1 . yd. 

.05 

** ** rehantUing .. 

brick... 

185.7(5 


185,76 

1,135.57 tons 

. 1 

Oil ftred boih'fM, ine. all 
«it<*«4. 

1,892.22 

13,125.78 

15,018.00 

3 boilers 

.11 

“ “ briekwyrk. 

1,(597.31 

1,154.(52 

2,851.93 

6,561 cu. ft. 

. 12 

** ** unloiuling brick.. 

1(58.44 

15.50 

183.94 

228.11 tons 

.13 

*' “ painting. 

124.59 

24.16 

148.75 

438 ifp yd. 

.15 

*' rehandling hriek. 

137.0(5 


137.06 

413.35 tons 

8310 

Huperheatcra wiiato h«*at 
boilera...... 

(554.41 

8,288.71 

8,943.12 

7 heaters 

.1 

“ oil fired 

boilera. 

280.28 

2,756.41 

3,036.69 

3 boilers 

B312 

Mi«c. piping boilers and 
rc'verb. bldg... 

524.15 

1,409.85 

1,934.00 


.1 

Ftu'd piping from heating 
plant to fecal 
puwpi..... 

1,039.91 

51.61 

1,091.42 

1,29(5 cu. yd. 

.11 

** from conduit 
and pipe.... 

386.25 

2,767.79 

3,144.04 

667 ft. 


1503 


Total 
Unit 
Cost 
$0.78 
0.75 
8.10 
10.71 
88.48 
1.40 
0.55 

400.18 
0.08 
0(5. a:j 

7.(54 

a. 51 

0.00 
0.07 
147.(50 
0.15 


1.32 

Ki.n 

80.05 

o.oa 

1.(55 
0.7(5 
O.Ol 
0.5(5 
10.51 
1 \. 42 

10 . a? 

9.82 
o.a5 
u.a5 

88.48 

lai.ao 

(5,059.07 

0.98 

0.48 

0.19 

0.1(5 

5,000,00 
0.4 a 
0.81 
0.34 

o.aa 

1,277.58 

1,012.23 


0.84 

5.04 
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UNIT CONSTRUCTION COSTS 


8300.—Reverberatory Plant {Continued) 


TOTAli 


Number 

Name op Account 

Labor Material 

Total 

Quantity 

Unit 

8312.20 

“ “ from pumps 







to boilers. 

1,060.53 

3,041.00 

4,101.53 

1,093 ft. 

3.75 

.50 

Blow-off piping and drum. 

145.32 

527.77 

673.09 



8313 

Wiring electrical feed 







pumps. 

135.45 

177.89 

313.34 

2 pumps 

156.67 

.1 

Lighting for reverb, and 







boiler bldg. 

612.30 

473.19 

1,085.49 

104 drops 

10.45 

8314 

Slag launders.. 

433.20 

1,157.80 

1,591.00 

72 ft. 

22.10 

8315 

Matte launders. 

142.66 

1,209.08 

1,351.74 

304 ft. 

4.44 

8316 

Six No. 14 Wilgus oil 







systems. 

111.48 

1,862.29 

1,973.77 

6 pumps 

328.96 

8317 

Two electrical feed pumps. 

240.25 

5,633.97 

5,874.22 

2 “ 

2,937.11 

.1 

One steam feed pump.... 

37.27 

499.24 

536.51 

1 “ 

536.51 

.2 

Crawls and chain block in 








2.00 

112.05 

114.05 



8318 

pump . . 

Fettling system. 

1,463.13 

1,943.08 

3,406.21 

3 furnaces 

1,135.40 


Total cost — Reverberatory 







plant. 



8328,945.02 




8400.—Converter Plant 








Total* 

Number 

Name op Account 

Labor 

Material 

Total 

Quantity 

Unit 

8401 

Excavation. 

5,163.74 

567.37 

5,731.11 

6,330 cu. yd. 

0.91 

8402 

Foundation. 

1,796.56 

2,860.16 

4,656.72 

776.9 cu. yd. 

6.oa 

8403 

Steel structure. 



69,359.60 

783.86 tons 

88.48 

8404 

Converter stands—Exca- 







vation.. 

255.48 

3.40 

258.88 

304 cu. yd. 

0.85- 

.1 

“ “ —foun- 







dation. 

555.53 

1,331.03 

1,886.56 

173.8 cu. yd. 

10.85 

8405 

and shells 

821.67 

22,238.28 

23,059.95 

162.53 tons 

141.88 

.01 

Repairs to No. 2 stand... 

164.44 

9.53 

173.97 



.1 

Converter shells—brick 







lining.. 

785.61 

8,043.00 

8,828.61 

4 shells 

2,207.15 

.11 

—unload- 







ing brick. 

104.22 

82.03 

186.25 

579.30 tons 

0.32- 

8406 

Cranes. 

1,438,50 

23,027.65 

24,466.15 

110.75 tons 

220.91 

.1 

“ wiring. 

1,941.44 

342.62 

2,284.06 

2 cranes 

1,142.05 

8407 

Clinkering machines. 

1,715.23 

13,981.94 

15,698.17 

2 machines 

7,640.71 

.01 

“ “ altera¬ 







tion No. 1 

33.00 

1.43 

34.43 



.02 

“ “ altera¬ 







tion No. 2. 

57.92 

40.39 

98.31» 



.03 

Clinkering machine electri¬ 







cal alteration. 

65.98 

31.10 

“ 97.08 



.1 

Clinkering machines, 







wiring. 

392.21 

283.79 

676.00 

2 machines 

338.00’ 

8409 

Wiring for converter con¬ 







trol. 

136.42 

318.49 

454.91 

3 converters 

151.64 

.1 

Lighting. 

451.93 

462.01 

913.94 

60 drops 

15.23: 

8410 

Air pipe from power house 







excav. 

224.06 


224.06 

331 cu. yd. 

0.68 

.1 

Air pipe from power house 







laying. 

674.62 

2,041.89 

2,716.51 

422 ft. 

6.45 

8411 “ 

Ladles, boats, bales, tools. 







etc... 

906.82 

4,932.39 

5,839.21 









































UNIT 

CONSTRUCTION COSTS 


1505 


8400.—Converter Plant {Couti 

nued) 









Total 

Number 

Name of Account 

Labor Material 

Total 

Quantity 

Unit 







Cost 

S413 

Casting machine cxcava- 







tion.. . 

490.30 

30.43 

520.82 

512 cu. yd. 

1.02 

S4U 

** “ foiiiula- 







tien. . . 

1,(527.37 

1,889.3(5 

3,51(5.73 

291.9 cu. yd. 

12.05 

S415 

“ “ cost ami 







erec-tion. 

3,2(51).3 t 

24,211.21 2 

;7,477.55 

2 machines 

13,738.7 

.1 

“ “ rt'puir.s.. 

221.71 

13.88 

235.59 



84IG 

Loading platform excava- 







vation. 

212.49 

.28 

212.77 

21(5 cu. yd. 

0.09 

.1 

“ “ foumla- 







tion.. . 

311.35 

505.(58 

817.03 

93.2 eu. yd. 

8.77 

.11 

“ “ iloons... 

381.02 

1,053..55 

1,431.57 

(5,803 H(i. ft. 

0.21 

j2 

" “ l)a<‘knU. 

(57.85 


(57.85 

120 cu. yd. 

0.53 

,3 

“ “ striking 







platc'H.. 

53.09 

12(5.(59 

179.78 

119 aq. ft. 

1.51 

8417 

Hoods and stnoko box(‘a. . 

2,(574.30 

4,012.59 

(5,(58(5.89 

3 .S(dH 

2,228.90 

.1 

Hood to prot(H>t convcrt,c(r 







operator. 

(52.(57 

109.(5(5 

172.33 

1 hood 

172.33 

8418 

Spouts, gnl(‘H and hoppers 







at Silica hioM. 

245.48 

1,400.37 

1,(115.85 



8410.X 

ltM.on bullion senles (‘X- 







cavation. 

19.7(5 


19.7(5 

24 cu, yd. 

0.82 


foundation. 

58. .32 

(55.19 

123.51 

10.5 cu. y<l. 

11.70 

.3 

cost ami (U'C’Ction. 

55.55 

73(5.53 

792.08 

10 tons 

79.21 

A 

scnlti houH<*..... 

48.78 

41.09 

89.87 

1 slu'd 

89.87 

8423 

('onveyor N«). 13, .. 

422.77 

2,251 .47 

2,(574.24 

1(55 ft. 

10.21 

8420.1 

Wet pan t‘xea,vation...... 

2.41 


2.44 

3 cu. yd. 

0.81 

. 2 

“ “ foundation. 

53.30 

55.9(5 

109,2(5 

7.5 cu. yd. 

14,57 

.3 

“ “ cost and (‘reetion. 

301.7(5 

1,050. 10 

1,354.8(5 

1 pan 

1,364.80 

.4 

“ bin ami spout... 

75. (54 

180.47 

25(5.11 

548 cwt. 

4.07 


^I'otnl CH)Bt coi)iV<‘rt.«‘r itlnut .$21(J,0IiU..'i7 



8420.™ 

-Converter Dust Chamber 


Total 

Number 

Name of Account 

I.(AnOR 

Material 

Total 

Quantity 

Unit 

Cost 

8421 

Excavation... 

$127.28 


$127.28 

205 cu. yd. 

$0.48 

8422 

Foundation.. 

OOH.85 

1239.17 

1,908.02 

280.4 ou. yd. 

0.00 

8423' 

Steel itructure.. 



20,371.20 

238.30 tons 

85.49 

.01 

Wire baOlea. 

138.80 

1,101.95 

1,240.81 

100.10 c. wire 

7.47 

.1 

Tile work.. 

1,020.05 

2,182.40 

3,802.45 

0,3(59 eu. ft. 

0.00 

.11 

Tile handling.. 

37.(51 


37.01 

155.20 tons • 

0.24 

8424 

8428 

Iron doors and frames.... 

Kri'if 

1.94 

155.32 

158.93 

10.02 

1(50.87 

105.34 




Total cost converter duit 
chamber. 



$27,813.68 
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UNIT CONSTRUCTION COSTS 


8600.—Conveying System 








Total 

Number 

Name of Account 

Labor 

Material 

Total 

Quantity 

Unit 

8501 

Excavation. 

$1,824.22 


1,824.22 

2,286 cu. yd. 

$0.80 

8502 

Foundation. 

2,550.78 

4,006.37 

6,557.15 

622.3 cu. yd. 

10.54 

8503 

Steel structure. 



19,365.98 

211.73 tons 

91.47 

8504 

Woodwork. 

589.51 

630.42 

1,219.93 

13.86 m.b.m. 

88.02 



146.29 

51.47 

197.76 



8505 

Conveyors No.’s 3—4—5-6 







11-14. 

1,210.87 

12,505.62 

13,716.49 

1,284.9 ft. 

10.68 

.1 

Chutes. 

665.15 

167.13 

832.28 

23.3 cwt. 

3.67 

.2 


28.00 


28.00 



.3 

.... 

Weightometer. 

65.00 

1,329.92 

1,394.92 

1 weighto¬ 







meter 

1,994.92 

8506 

Lighting. 

189.86 

84.56 

274.42 

33 drops 

8.32 


Total cost—Conveying sys- 







tern. 



$4,5411.15 




8600.—Chimney 


Number 

Name op Account 

Labor 

Material 

Total 

Quantity 

Total 

Unit 

8601 

Excavation. 

$337.44 

$29.61 

$367.05 

597 cu. yd. 

$0.61 

8602 

Foundation. 

654.42 

4,199.65 

4,854.07 

872.7 cu. yd. 

5.56 

8603 

Brickwork. 

891.88 

39,358.34 

40,250.22 

58,644 cu. ft. 

0.69 


Total cost chimney. 


$45,471.34 


8610.—Reverberatory Flue 


Number Name of Account Labor 

8611 Excavation. $916.72 

8612 Foundation. 1,657.09 

8613 Brickwork. 1,272.86 

.01 Unloading brick. 57.79 

8614 Steel structure. . 

.1 Clean out doors. 10.61 

.2 Caulking roof. 184.35 


Total cost—Reverberatory 
flue. 


Material 

Total 

Quantity 

Total 

Unit 

$20.21 

$936.93 

1,588 cu. yd. 

$0.59 

3,886.80 

5,543.89 

487.8 cu. yd. 

11.37 

1,696.39 

2,969.25 

6,400 cu. ft. 

0.46 


57.79 

278.33 tons 

0.21 


3,593.06 

41.61 tons 

86.35 

153.61 

164.22 



4.21 

188.56 




$13,453.70 


8620.—Converter Flue 


Number 

Name op Account 

Labor 

Material 

Total 

Quantity 

Total 

Unit 

8621 

Excavation. 

$168.02 


$168.02 

i98 cu. yd. 

Cost 

$0.85 

8622 

Foundation. 

165.73 

652.69 

818.42 

142 cu. yd. 

5.76 

8624 

Steel structure. 



6,616.44 

81.99 tons 

80.70 


Total cost—Converter flue . $7,602.88 



8626- 

-Roaster Dust Chamber Flue 



Number 

Name of Account 

Labor 

Material 

Total 

Quantity 

Total 

Unit 

Cost 

$1.06 

8626 

Excavation. 

$225.37 


$225.37 

213 cu. yd. 

8627 

Foundation. 

224.35 

551.23 

775.58 

114.6 cu. yd. 

6.77 

8628 

Brickwork. 

1,018.13 

1,573.06 

2,591.19 

4,231 cu. ft. 

0.61 

.01 

Unloading brick. 

57.60 


57.60 

171.40 tons 

0.34 

8629 

Steel structure. 



9,209.36 

94.46 tons 

97.49 


Total cost—Roaster dust 
chamber flue. 



$12,859.10 











































































UNIT CONSTIWCTION COSTS 


1007 


8700.—^Bofler and Blacksmith Shop 









"roTAL 

Numbee 

Name op Account 

Labor 

Material 

Total 

Quantity 

Unit 








( 'OHT 

8701 

Excavation. 


81,142.07 

S44.SI 

$1,186.88 

1,458 cu. yd. 

$0.81 

8702 

Foundation. 


416.57 

584.49 

1,001.06 

78.7 cu. yd. 

12.71 

8703 

Steel structure.... 




2,913.90 

32.72 tons 

89.06. 

.1 

Doors, windows 

and 







frames. 


693.02 

2,456.28 

3.149.30 

2,581 mp ft., optniing 

1.22 

.11 

Concrete sills. 


119.SO 

50.87 

170.67 

251.5 lin. ft. 

0.68 

.2 

Tile walls. 


477.95 

612.62 

1,090.57 

2,297 cu. ft. 

0.48 

.21 

Unloading tile- 


18.89 


18.89 

t>9.70 Oms 

0.27 

.22 

Coping. 


112. 17 

2.72 

114.89 

290 lin. ft. 

0.40 

.30 

Koof. 


286.52 

828.24 

1,114.76 

tit>.49 Hquan*n 

16.77 

8703.31 

Ventilators. 


16.01 

261.50 

277.51 

3 vents 

92.50 

.40 



59.73 

1.25 

60.98 



. 50 



87.83 

49.43 

137.26 



.60 

Ikunting. 


92.53 

60.73 

153.26 

1,574 H<i. yd. 

0 10 

8704 

Crane. 


119.60 

438.41 

558,01 

1 enuu^ 

558.01 

8705 

Tnnlw 


798.51 

7,859.36 

8,655.87 



8706 

Shafting, pulleys, 

belt- 





ing. 


105.59 

301.16 

406.75 

51 Un. ft. 

7 98 

8707 

Motor. 


23.22 

347.54 

370.76 

2t» h.p. 

18.54 

8708 

Lighting. 


23.41 

44.50 

67.91 

17 tlropM 

4.00 


Tofcal cosfc—Boiler and blaekHmith ehop.. $2l,*l4U.2.H 


8714.—Machine and Carpenter Shop 









'r<rrAL 

Number 

Name op Account 

Labor 

Material 

'ftlTAL 

QtfANTITf 

Unit 








< ’i«T 

8715 

Excavation. 


$1,615.83 

$325.28 

$1,941. U 

1.7<I5 cu. yd. 

$1.10 

8710 

Foundation... 


792.05 

584.06 

1,376.11 

105.5 eu. yd. 

13,04 

8717 

Steel structure. 




3,431.42 

38.23 t4*n« 

89.76 

.1 

Doors, windows 

and 







frames.. 


923.61 

2,992.16 

3,915,77 

3.037 «»]. ft. epeulijg 

1.29 

.11 

Concrete sills. 


111.65 

67.70 

179,35 

295.3 lu6 ft. 

0.61 

.2 

Tile walls. 


531.45 

571.28 

1,102.73 

2,397 cu. ft. 

0.46 

.21 

Unloading tile. 


42.06 

2.00 

44.06 

58. HO Uum 

0.75 

.22 

Wall coping. 


121.67 

23.70 

145.37 

320 lin. ft. 

0,45 

.30 

Koof. 


297.H5 

953.04 

1,250,89 

77.21 squares 

16.20 

.31 

Ventilators. 


11.16 

248.24 

259.40 

3 veulilattira 

86.45 

.40 

Floor. 


269.80 

593.30 

H63.10 

4,136 aq, ft. 

0.21 

.50 

Benches.. 


130.00 

35.00 

165.00 



,60 

Painting. 


IIH.OO 

87.40 

205.40 

1,9H9 aq. yd. 

0. Itl 

8718 

Crane. 


25.19 

564.36 

589.55 



8719 

Tools.... 


444.07 

8,953.13 

9,397,20 



8720 

Shafting, pulleys 

and 






belting. 


289.29 

1,513.36 

1,802.65 

152 lin. ft. 

n. 86 

8721 

Motor. 


18.34 

477.97 

496.31 

40 h.p. 

12.40 

8722 

Lighting. 


55.84 

135.01 

190.85 

20 drops 

9.54 


Total coBt—Maehino and oarianitor ihop....... $27,2f*0.27 



8800.- 

~G©n©ral Office 



Number Name of Account 

IjABOE 

Material Total 

Quantity 

Total 

Unit 





(hjrtx 


8804 Furniture and fixture!.. 


11,394.95 


11,394.05 
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UNIT CONSTRUCTION COSTS 


8809.—Warehouse 








Total 

Number 

Name op Account 

Labor 

Material 

Total 

Quantity 

Unit 

Cost 

8810 

Excavation. 

S944.59 

S51.49 

$996.08 

1,287 cu. yd. 

$0.77 

SSll 

Foundation. 

878.16 

856.09 

1,734.25 

123 cu. yd. 

14.09 

8812 

Steel structure. 



3,734.08 

39.76 tons 

93.92 

.1 

Doors, windows and frames 

533.02 

1,056.31 

1,589.33 

1,982 sq, ft. opening 

0.80 

.11 

Concrete sills. 

164.72 

61.63 

226.35 

241.5 lin. ft. 

0.94 

.2 

Tile walla. 

438.00 

477.86 

915.86 

2,342 cu. ft. 

0.39 

.21 

Unloading tile. 

15.50 

1.00 

16.50 

74.20 tons 

0.22 

.22 

Coping. 

176.60 

36.53 

213.13 

320 lin. ft. 

0.67 

.3 

Painting roof. 

81.16 

65.66 

146.82 

813 sq. ft. 

0.18 

.31 

Ventilators. 

30.38 

207.12 

237.50 

3 vents 

79.17 

.4 

Floor excavation. 

129.03 


129.03 

66 cu. yd. 

1.96 

.41 

“ . concrete. 

558.04 

721.60 

1,279,64 

8,298 sq. ft. 

0.15 

,5 

SS13 

Lighting... 

W^arehouse fixtures. 

45.09 

548.66 

70.48 
1,541.12 

115.57 

2,089.78 

26 drops 

4.45 

.1 

Painting. 

26.50 

14.17 

40.67 

412 sq. yd. 

0,10 

.11 

“ sash. 

122.78 

15.34 

138.12 

189 sash 

0.73 



Total cost—Warehouse- 



. $13,602.71 





8819.—Laboratory 











Total 

Number 

Name op Account 


Labor Material 

Total 

Quantity 

Unit 








Cost 

8820 

Excavation. 


$191.11 

$0.16 

$191.27 

212 cu. yd. 

$0.90 

8821 

Foundation. 


448.42 

575.13 

1,023.55 

96.5 cu. yd. 

10.61 

.1 

Plain concrete fl.oors. 


113.78 

154.90 

268.GS 

1,026 sq. ft. 

0.26 

.2 

Reinforced floors. 


59.81 

114.87 

174.68 

364 sq. ft. 

0.48 

.3 

-Sills and lintels. 


109.53 

22.85 

132.38 

163 lin. ft. 

0.81 

8822 

Tile walls. 


250.71 

517.66 

7GS.37 

841 cu. ft. 

0.91 




194.43 

338.16 

532.59 



.5 

Doors, windows and skylights. 

208.70 

480.33 

689.03 

823 sq. ft. opening 

0.84 

8824 



486.90 

204.02 

690.92 



§325 



226.77 

61.28 

288.05 



8826 



129.79 

97.23 

227.02 



3328 



151.46 

55.05 

206.51 



8829 

Plastering. 


58.11 

30.55 

88.66 

171.5 sq. yd. 

0.52 

8830 



44.82 

618.98 

663.80 










8831 



40.92 

157.59 

198.51 



Total cost—^Laboratory- 




$6,144.02 


' 



8840,—Sample Room 










Totai:* 

Number 

Name op Account 


Labor 

Material Total 

Quantity 

Unit 








Cost 

SS41 

Excavation. 


$61.35 


$61.35 

72 cu. yd. 

$0.85 

8842 

Foundation. 


61.00 

64.43 

125.43 

9 cu. yd. 

13.94 

.1 

Concrete floors. 


63.17 

75.25 

138.42 

489 sq. ft. 

0.28 




101 R4 

201.81 

303.65 



OOTbO 

.4 

Roof. 


23.00 

76.57 

99.57 

8 squares 

12.45 

.5 

Doors and windows. 


32.39 

118.85 

161.24 

298 sq. ft. opening 

0.51 

8844 



233.74 

58.56 

292.30 



8845 

Benches, motor platform 

and 







■fi 


128.35 

129.60 

257.95 



8846 

Lighting. 


22.97 

62.83 

76.80 

7 drops 

10.82 

8848 

Painting. 


28.00 

8.00 

36.00 

26 sash 

1.38 


"IV/T 1 


53.07 

912.00 

965.07 


• • . • w * 

OWsw 

.1 

Motor. 


9.00 

116.77 

125.77 

6h.p. 

26.15 

.2 

Shafting, pulleys and belting... 

23.39 

170.17 

193.56 

26 lin. ft. 

7.44 


Total cost—Sample room - • 




$2,826.11 








































































JSr TIMBER 

UNIT CONSTRUCTION COSTS 

8900. — ^Miscellaneous Accounts 

Name of Account Labor Material Total 

Quantity 

1509 

Total 

Unit 

8902 

Sower system, cost of pipe and 
laying. 

S77S.83 

81,224.72 

$2,003.55 

2,967 ft. 

(3obt 

$0.68 

.1 

“ excavation. 

2,122.84 

65.20 

2,188.04 

2,9(57 ft. 

0.74 

.2 

“ concrete. 

168.18 

184.08 

352.2(5 

53.8 ft. 

6.55 

8903 

Outside closets. 

879.05 

227.78 

1,106.83 

3 cloHCtH 

368.94 

8905 

Permanent outside lighting. 

183.02 

177.99 

361.01 

5 ur<’H 

72.20 

8906 

Water pipe linos excavation.... 

868.11 


868.11 

4,253 ft. 

0.20 

.01 

“ concrete. 

17.37 

17.86 

35,23 

2.3 cu. yd, 

15.32 

.02 

“ cost and laying. 

2,863.32 

2,062.07 

4,925.39 

4,253 ft. 

1. 16 

.1 

G-in. pipe line to Clifton. 

1,474.71 

6,914,95 

8,389.66 

8,988 ft. 

0.93 

. 2 

Water supply tank, excavation. 

113.68 


143.(58 

11(5 cu. yd. 

1.24 

.4 

“ cost and erection. 



4,137.03 

33.(57 toiw 

122.87 

8908 

Power distribution. 

3,233.02 

7.407.21 

10,(540.23 

17,370 ft. 

0.61" 

8909 

Permanent air lino, excavation.. 

267.50 


2(57.50 

401 cu. yd. 

0.67 

.1 

“ laying. 

-132.37 

623.08 

1,055.45 

2,316 ft. 

0. Ml 

8961 

Steam heating system, excava¬ 
tion. 

166.36 


16(5.3(5 

225 cu. yd. 

0.73 

.3 

“ cost and installation. 

210.78 

305.37 

516.15 

496 ft. 

1. 10 


Total cost—MiacoIlanoouH accotiutH. 18(1.48 

8999.“—Charges to Indirect Expense 


Number Name of Account 

Total 

Total 

'rOT.\L 

'roTAL 

7001 

General expense at Clifton 

$13.58 

8911 

Tfunporary railway receiv- 


7004 

Personal injuries. 

(5,734.01 


iag bin.*!.. 

213.78 

8901 

Derricks and construction 


8912 

Water supply............ 

2,372.63 


equipment. 

18,718.35 

89-13 

Gorral .. 


8904 

Telephone 8yHt(un. 

3,229.40 

8914 

iSwitching ami fr<nght from 


8005.1 

Temporary outHidi^ light- 



f 3ilt{jn.. 

2.6<il ..35 


lug. 

18,30 

89 15 

()frn!e HtatiuiuTy ami sup- 


8907 

Watchman. 

1,516.(59 


plies,.... 

I,3tm,6H 

8908.1 

Temponiry oil tanks..... 

382.75 

8916 

WarelumHci t»pcrn(iiig ex- 


8910 

Transmi.MHion of pow(^r to 



penwi.. 

10,771 .HH 


varieuH d(‘pnrtni(‘u(,H... . 


8917 

'rime-keeping expense . . . 

4.346.59 

8911 


185 39 

8948 

Porta hwnbi'r.. 


8912 


7‘55 75 

8919 

( k'metit................. 


8913 

Barn and corral. 

2,100.53 

8951 

Hamt and gravel... 


8914 

'remporary blacksmith 


8952 

Employes <piartin’s....... 

2,192.98 


shop. 

251.71 

8953 

Clru.Hhitig plant operating 


8916 


5 518 11 


expense.... 


8917 

“ crushing plant. 

4,555.07 

8954 

(kmerete, power and repairs .. 


8918 


1,991.31 

8955 

Mortar sand 


8919 

“ cl(sctri(nd shop (njuip- 

8955.1 

Mortar lime. 




322.16 

8955.2 

Mortar e.ement.......... 


8920 

Wagon road.H., . . 

1,215.33 

8955.4 

Pire brick m«)rt.{t.r........ 


8921 

'Ikunporary pumping plant 

375.25 

8955.5 

Hilirafc brick trtortar. 


8922 

“ pip«^ limm. 

5,199.73 

8956 

Operating temporary 


8923 

war(*houHe. .. 

1,810.24 


power homa^. 


8924 

“ (M'lrumt Hhc.ds. 

HOI.10 

8957 

Jvlaintt'nance <»f tracks in 


8925 

Ilorsc'H, harncHH and carta. 

2,(516. >1(1 


yards.... 

2.HO«).31 

892(5 

'remporary ollice... 

1,195.86 

8958 

Ditch at tuntiel No. 2.... 

5,851.89 

8927 

“ cIoactH.. 

146.65 

8975 

(denning up............. 

4.996.20 

8928 

“ machine shop., 

166.10 

8976 

lleliandling brick and iihq 

53.02 

8929 

I')mploy<*H railroad trans- 


H99H 

Direct charges........... 

4,316.30 


pr>rtnUon... 

16,991,57 




8930 

Chtaring land. 

456.67 

H999 

'fotal charges to imlireet 


8931 

'I'est hoh*M.. 

109.18 


expeiiHe... SI 10,277.72 

8933 

Purniture and {ixtur<*s_ 

365.25 


Total unit tumt.......... 7.53 

per cent. 

8934 

Mis(5e4Ianeou« supplies.... 

4,436.24 

This 

percentage ia obtained by dtvitling the 

8935 

Hhop e<|uipment.. 

657.68 

t(»tal charges to indirect expense by the tolnl coat 

8936 

Overhead shop expense,.. 

8,394.19 

of the smelter, minua engineering nm 

indirect 

8937 

Htfjek hunlxT... 


espenae. 



8938 

Powder magazine. 

241.37 


SI40.277.72 


8939 

Miscellaneous labor...... 

6,825.89 
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UNIT t'OXSTIU’irnoN CDM’S 


9000. Power Piiint 
Power House 


Tin 


N UMBEB 

Name of Account 

L.Mutu 

M A n lit \J. 

‘!5m \j, 


IJi I, \ n i \ 

Un 

C'o 

9000.1 

Power plant cnKnu‘t‘1 ing 







9001 

Excavation. 

S7,7l'7 .*<» 

$•'.9 (»9 

,,'0, 

O.i 

« ,3 |.i «'!l V 1 

1 

9002 

Bldg, foundation pi«*ra. 

l.Oiej !»2 

l.lPO U2 

3,1 ,.9 

9 t 

21.1 , rn .\d. 

1 

.1 

“ walla 

3.735, 

3.<12H, M 

7,’'.o 1 

.*9 

mUh .* m. > d. 

1 

,2 

North tunnel. 

ua.'.ti 79 

1.239 :i; 


;u; 

190,3 rii. >d. 

1 

.3 

Concrete drain....... 

2i!fi.6:S 

22.1* .3* 

1.21. 

II.* 

3 1 <‘ im. yd. 

1 

.4 

Xiasoment floor, c<»u- 








Crete.. • 

IHb 'li 

1.317 7S 

2.20 i 

19 

ri.Blil t.| It 


.45 

“ painting. 

SI 45 

•Ih hi 

Ills 

2f» 

S.iU i { \ ,| 


.6 

Preparation of concrete 








for painting.. 

HtU 73 

42 ti‘» 

911 

12 

2.1 *9 •»! \d 


.7 

Painting concrete..... 

195 Hi 

:IP| ,111 

19/ 

1.* 

2. ^d. 


9003 

Steel etnictun*. 



*2.i.7 71 

:«< 

251 29 I Mil. 

9 

.1 

Tile wallB.. 

3,H:'»f» H3 

I..5HI 211 

!♦»/ 

01 

1 l.:il I . n. if, 


.11 

Unloading tile... 

:i:i2 Its 

ii i; 

.712 


.*12 VH !m!i i 


.12 

Wall coping.......... 

372. <19 

m; <n» 

1/9 

7-1 

712 Iso If 


.2 

Doora, wiiulow and 








frames.. 


9.1 

1 29 1 

;it 

U«|l "i 1 U 

9003.21 

Coucr<^tc Hills......... 

f*9ii 3.1 

120 

7 1 7 

29 

91.1 hij p 


.3 

Ventilatore........... 

125 <31 

439 7ii 

* 

1,0 

0 M'lsltl a,«ii 

!S 

.4 

Main floor eolnmna . . 

2'M 93 

<i;9» II 

HOl 

I'/ 

05 

1 

.41 

Main fl<»or idah con- 








Crete.............. 

l,2»»7 91 


1 

m2 

Ih.IIIii ■* I f! 


.42 

Planting uiuler iiido 








main floor...... 

IM HH 

11 r 5 m 

229 

io 

i-i 4, d 


.43' 

top main .. 

!»5 5t» 

190 32 


h h 

1. Ill Mi \.l 


.5 

Boof, Berger muUipleie 








plate.. 

ilHi N.l 

,1.1 m i |M 

:7iMi 

l*i 

211 5 1 n I?? It i 1 

1 

.61 

** concrete........ 

IJ’2:t 19 

yl H :»| 

2lr.| 

M 

211 Mi 

1 

.62 

“ tar.. 

172 7t* 

127 7i 

, 4'! »S 1 

4 I 

211 HI 


.63 

“ down spoutfi and 








tile drain....... 

17 

219 II 


».! 

‘.ih5 P 


.64 

** piihiting iindef" 








ttitle.... 

mrj. Ml 

.124 5.* 

1 ' •: 

2» 

o,5i », *! i 4 


.66 

'* P. A B. rooting . 

577 tiH 

I,.ir7 PM 

1 >'9l 

/»» 

2 1 4 '• 1 1 . sf* •» 


.60 

Painting Miwli....... . 

299 till 

|o 72 


Ml 

299 3 ,-3|» 


.01 

Painting woodwork. , , 

2|t 5*1 

1 IMS 

S . 

50 

* 9 a 1 % d 


9004 

Crane 

Bit HP 

1.721 ;?7 

1. . 4 

tii 

1 

1 .Ho 

9005 

Well grading......... 

U55H ill 

517 

2 •';5 


'l.l/MS • -1 S( . 1 


.1. 

Shaft iinking,....... 

T<i5 tUI 

iii;i |H 

L 177 

7 ;,t 

15 if 

3 

,2 

Timbering..,.,,. . , 

fi? Ill 


57 

o| 

15 II 


.31 

Aldrich pump liwfidla^ 








tion............. 

71 mi 

|ti ty 

91 

1 H 



9000.01 

Nordberg blowei**, 








foundiifitin.. . , 

7?i im 

J.tl?!! Ml 

*. 79| 

f 9 

*’9,9 1 > *1 *.'4 


.1 

*' coat and Insisibi - 








tion............ 

I All 1,112 

:i;f.x5|i is;f 

11 t 21 

1,1 

‘2 'S M « j 

17,1 i? 

.2 

“ piiinting., 

:I27 f»7 

5? fill 


2 1 

2 

Ill 

9007.01 

Turbinci, loiimlfitiHii , 

|<59 

1412 79 

, i: 

7% 

lor, 5 r-.j 1, ! 

I 

.1 

'* coiit and inufidlu- 








tion. 

2.2W7 7fl 

7ii.5mii 19 


J9 

1 l44t’J'j.rs,'*s 

27,29 

.2 

** painting__ . 

If* 

II 112 

■I 2 7 

1 ; 

1 

IB 

.3 

** idr pipe miiklng . 

547 m 

7!'«« 75 

. i * 

1; 

Id 1 p 


.4 

air pipe ererliiiit. 

2:12 li? 

tti ;m 


lit 

iri:| ii 


.51 

Traimformer tfurks 








and trfuwfer Bible,.. 

121 fill 

fi'm 

Ml-4 

71 

1 5 * 

4 

.62 

Auto triartforitiera,,.. 

7; i5 vm 

I2JIII w| 

1 2.7m*i 

51 

|t» |#3i,l.-s5..t3ji«'H 

1.27 

0008. 01 

Combuwera 








*l«l tm “iuK. -rti 't *.->A I 

































UNIT CONSTRUCTION COSTS 


1511 


9000.—Power Plant {Continued} 








Total 

Number 

Namf of Account 

Labor 

Matbriai, 

Total 

Quantity 

Unit 







Cost 

9008.1 

“ cost and installa- 







tion. 

415.31 

19,563.55 

19,978.86 

3 condensers 

0,659.62 

.2 

“ painting. 

30.00 

5.86 

35.86 

3 

11.95 

9009 

Jot condenser hot well, 







excavation. 

28.82 

0.90 

29.72 

46 cu. yd. 

0,05 

.01 

“ foundation. 

66.27 

69.99 

136.26 

16.5 “ 

8.26 

.02 

“ supporting struct. 







and tank. 



045.74 

5.70 tons 

164.19 

.03 

“ cost and erection 

128.97 

949.GS 

1,078.65 

1 condenser 

1,078.05 

.12 

“ dry vacuum 







pumps.... 

285.51 

2,860.01 

3,145.52 

2 pumps 

1,572.76 

.13 

“ “ painting... 

30.00 

5.86 

35.86 

2 " 

17.93 

.21 

Circulating pumps 







foundation.• 

500.04 

708.93 

1.268.97 

210 cu. yd. 

6.04 

.22 

“ cost and erection 

306.90 

3,535.68 

3,902.68 

2 pumps 

1,951.29 

.23 

“ painting. 

30.00 

5.86 

35.86 

2 “ 

17.93 

9010.01 

Air compressor foimda- 







tion. 

810.98 

1,246.54 

2,087.52 

238.3 cu. yd. 

8.70 

.02 

“ erection. 

642.90 

148.67 

791.57 



.03 

“ painting. 

10.58 

24.49 

35.07 



.04 

“ all piping except 







steam. 

298.46 

160.65 

459.11 



.05 

“ wrecking and 







transportation... 

457.77 

136.06 

593.83 



.06 

“ installation of air 







receivers. 

49,47 

1.43 

50.90 



oon.oi 

2 exciters, 2 air pumps. 







2 cir. pumps, tound’n 

1,439.67 

1,875.43 

3,315.10 

373 cu. yd. 

8.89 

.02 

2 exciters, cost and in- 







stullation. 

491.01 

6,118.26 

6,609.27 

2 oxe.iters 

3,304.64 

.03 

3 dry vacuum j)unipH, 







cost and installation 

147.26 

3,190.10 

3,337.36 

3 pumps 

1,112.45 

.04 

3 oir. i)ump8 ami en¬ 







gines, cost and in¬ 







stallation . 

389.32 

8,729 37 

9,118.69 

3 

3,039.50 

.05 

2 exciters, painting.... 

86.01 

14.65 

100.66 

2 exciters 

50.33 

.06 

3 air pumps, “ 

50.00 

8.79 

58.79 

3 pumps 

19.59 

.07 

3 cir. '' ** 

81.69 

14.65 

96.34 

3 “ 

32.11 

9012.01 

2 motor gen., 1 air 







pump, 1 cir, pump,, 







foundation. 

296.52 

658.91 

955.34 

107 cu. yd. 

8.93 

.02 

2 motor g<*nerators, 







cost and installa¬ 







tion. 

319.06 

6,830.33 

7,149.39 

2 generators 

3,574.69 

.05 

“ painting.. 

30.00 

5.86 

36.86 

2 

17.93 

9013 

Transfer tahlts pit, con¬ 







crete. 

24.13 

58.23 

82.36 

12 ou. yd. 

6.80 

.01 

Switchboard concrete 







compartmentB. 

1,472.21 

510.48 

1,982.69 

1,460 S(i. ft. 

1.35 

.02 

“ cost and erection 

2,730.53 

15,520.57 

18,251.10 



9014 

Steam piping north and 







south mains, 







excavation... 

249,65 


249.65 

279 cu. yd. 

0.89 

.01 

“ ** foundation... 

578.24 

945.97 

1,524.21 

194.5 ou. yd. 

7.84 

.02 

“ steel supporting 







structure... 



7,694.58 

80.81 tons 

88.64 

.03 

“ hangers and an¬ 







chors . 

1,030.08 

337.26 

1,367.94 

153 rods 

8.94 

‘ ,04 

“ cost and erection 

2,286.31 

18,622.25 

20,908.56 

3,401 ft. 

6.15 

.05 

“ covering and 







erection. 

266.71 

5,813.23 

6,079.94 

3,401 ft. 

1.79 
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UNIT CONSTRUCTION COSTS 


9000.—Power Plant {Continued) 


Numbeb Name of Account 

9015 Exhaust pipe, cost and 

erection. 

.01 “ painting. 

.05 “ covering and 

erection. 

.10 Air piping, cost and 

erection. 

.11 “ painting. 

.2 Exhaust pipe founda¬ 
tion. 

. 21 “ supporting struc¬ 
ture . 

.22 “ excavation. 

9016 Water pipe, excavation 

and backfill. 

.01 “ cost and erection 

.02 “ painting. 


Labor 

Material 

Total 

Quantity 

Total 

Unit 

Cost 

1,745.71 

8,715.66 

10,461.37 

1,541 ft. 

6.79 

85.05 

51.19 

136.24 

1,541 ft. 

0.09 

318.25 

830.56 

1,148.81 

746 ft. 

1.54 

363.19 

554.16 

917.35 



31.56 

18,66 

50.22 



63.09 

197.27 

102.81 

57.93 

165.90 

255.20 

18.3 cu. yd. 

9.07 

20.82 


20.82 

29 cu. yd. 

0.72 

1,485.10 

0.24 

1,485.34 

2,406 cu. yd. 

0.62 

3,747.79 

230.59 

16,437.88 

25.54 

20,185.87 

256.13 




9017 Excavation. 

.01 Foundation. 

.015 Reinforced floors. 

.016 Water-proofing con¬ 
crete tanks. 

.02 Steel structure. 

. 021 Distributing and equal¬ 
izing tank. 

.03 Tile work. 

.031 Unloading tile. 

.032 Coping. 

.033 Sills and lintels. 

. 034 Painting tile walls... 


Feed-water 
239.39 
708.OG 
282.45 


Heating Power 

1.70 241.09 

551.04 1,259.10 

273.51 555.97 

14.46 95.11 

. 2,262.90 


274 cu. yd. 
105.4 cu. yd. 
1,330 sq. ft. 

1,475 sq. ft. 
26.63 tons 

80.2 cwt. 

706 cu. ft. 

30 tons 
108 lin. ft. 

60 lin. ft. 

112 sq. yd. 


9017.035 Doors, windows and 



frames. 


59.83 

99.98 

159.81 

186 sq. ft. opening 

0.86 

.04 

Roofing. 


115.25 

109.88 

225.13 

8.8 squares 

25.58 

.045 Ventilators. 


142.14 

49.20 

191.34 

2 ventilators 

95.67 

.05 

Treating tank, concrete 

637.67 

487.19 

1,124.86 

28.7 cu. yd. 

39.19 

,06 

Receiving tank No. 1. 

251.55 

167.92 

419.47 

7.3 cu. yd. 

57.46 

.07 

Receiving tank No. 2.. 

364.50 

265.08 

629.58 

24.4 cu. yd. 

25.80 

.08 

Calibrating tank.. 


188.96 

50.21 

239.17 

12.6 cwt. 

18.98 

.081 

. Tipping meter- 


372.46 

227.50 

599.96 

1 tipping meter 

599.96 

09 



685.22 

2,813.84 

3,499.06 



.1 

Sewer excavation 

and 







backfill. 


157.19 


157.19 

266 cu. yd. 

0.59 

,11 

Sewer pipe, cost 

and 







laying. 


71.88 

203.00 

274.88 

100 ft. 

2.75 

.12 

Lighting.. 


53.35 

25.83 

79.18 

6 drops 

13.20 

13 



62.78 

20.35 

83.13 



14 

Wood walkway 

and 







tank covers. 


07.08 

51.31 

118.39 

1.56 m.b.m. 

76.89 

15 

Alterations. 


99.70 

3.40 

103.10 




Condensed Water Pump House 


.20 Excavation. 220.50 8.93 229.49 236 cu, yd, 0.97 

.21 Foundation. 1,171.89 854.08 2,026.57 171 ou. yd. 11.85 

.22 Floor. 78.41 57.70 130.11 355 sq. ft. 0.38 

.24 Doors, windows and 

frames. 26.02 22.68 48.70 57 sq. ft. opening 0.86 

.242Tilework. 98.87 84.28 183.15 257 cu. ft. 0.71 

.243 Coping. 14.50 2.73 17.23 57 lin. ft. 0.30 

.25 Roof. 73.92 00.83 134.75 5 squares 26.96 

.26 Pumps and piping.... 90.58 091.37 781.95 2 pumps 390.98 

.27 Lighting. 221.10 51.53 272.69 . 

































































UNIT CONSTBUCTION 

COSTS 




Power House 

Miscellaneous Accounts 








Total 

Number 

Name op Account 

Labor 

Mathrial 

Totai* 

QoANTrrv 

Unit 







C 

9018.1 

Power and lighting 







transformers. 

397.70 

4,714.33 

5,112.03 

7 traiJHfnniH'rH 

730.29 

9019 

Lighting. 

307.80 

1,449.97 

1,757.83 

94 

18.7(V 

9020 

Oiling system 

1,051.82 

401.09 

1,453.51 

104 (mtleU 

1.3.9H 

9021 

Benches, bolt racks, etc. 

101.22 

51.80 

213.02 



9022 

Instruments and 








-f)7 97 

343.00 

401.03 




gauges. 








Cooling Tower 




9050 

Excavation. 

1,590.85 

83.47 

1,074.32 

1,589 cu. y<l. 

1,05 

.01 

Backfill. 

1,395.20 


1,395.20 

2,415 cu. >‘<1. 

0.5H 

9051 

Foundation.s, sumpH 







and gutters. 

5,212.31 

5.010.13 

10,852.44 

700.3 cu. yd. 

15.37 

.02 

Floor. 

911.93 

1,985.03 

2,890,90 

17,110 mu ft. 

t). 17 

.03 

Water proofing con¬ 







crete. 

588.70 

130.59 

719.35 

1,000 aq. yd. 

0 45 

9052 

Woodwork. 

3,181.33 

5,415.47 

8,590.80 

128.03 m.b.m. 

tin 84 


9053 Altemtioiis. 115.40 22.54 137.94 


Number 

Total cost—“Cooling tower. 
Total cost—Power plant... 

9060.~0il 

Name oif Account 

. $26,273.01 

. $434,703.15 

Supply Sump and Pump House 

Labor AIateriax^ Total Qt?ANTrrf 

'IkiTAL 
! *NtT 

9060 

Excavation. 

$1,148.78 

$108.24 

$1,257.02 

1,308 Vu. ytl. 

< 'u«‘r 
$0.96 

.01 

Concrete work. 

2,338.72 

3,230.46 

6,569. IH 

340.6eu. yd. 

16 35 

.02] 

Pumps. 

176.20 

2,035.58 

2,211.78 

2 pumps 

1,105.89 

.03 

Inlet piping. 

44.77 

126.55 

171.32 

lOH ft. 

1.59 

.04 

Lighting.... 

79.71 

62.57 

142.28 

4 drups 

35.67 

.05 

Steel work. 

96.94 

129.39 

226.33 

1,12 tuna 

202.08 

.00 

Doors, windows and frames 

83.60 

65.02 

HH.62 

124 sq. ft. upeiiiug 

1.20 

.07 

Koof. 

136.81 

162.66 

299.47 

6.5 itiuarea 

46 07 

.075 Ventilators. 

95.75 

64.32 

160,07 

2 ventilalurM 

80. (»3 

9060.10 

Two 

Wrecking and transporta¬ 
tion . 

500,000 Gallon Oil 

934.00 465.31 

Tanks 

i.mm.ai 

64,40 tuna 

21.73 

.11 

Excavation. 

308.20 


308.20 

554 eu, yd. 

0.56 

.12 

Foundation.. 

128.70 

210.61 

339.31 

32,8 cu. yd. 

10.35 

.13 

Erection. 

3,602.81> 

429.47 

4,032.36 

64.40 tuna 

62 62 

.131 Itoof supports. 

362.90 

359.83 

722,73 

65,56 squares 

11.02 

.132 Sheathing, lath and plaster 

399,05 

523.01 

922,05 

75,50 aquaren 

12.22 

9060.14 

Railroad grading. 

Tracks at 
1,477.27 

Oil Sump 

1,477.27 

2,439 eu. yil. 

0.61 

.15 

Laying and ballasting. 

1,107.38 

1,092.99 

2,200.37 

1,362 It. 

1.62 

.16 

Track bumpers. 

246.74 

47.92 

294.66 

3. Ill inM.m. 

93.25 

.17 

Bridges over wood pipe... 

229.22 

87.14 

316.36 



9060.20] 

Oil Supply Tanks for Reverberatories and Boilers 

Excavation. 392.13 13.18 405.31 404 eu. yd. 

1 ,00 

.2l’ 

Foundation.. 

875.70 

1.685.76 

2,561,46 

189.5 cu, yd. 

13 52 

.22] 

Cost and erection. 



3,926.67 

H tanks 

4H7 94 

.23 

Piping... 

199.41 

282.16 

481.57 

785 ft. 

0 61 

9060.40 

Excavation. 

Oil Piping 

990.73 1.39 

992.12 

Dim) eu. ytl. 

0 h6 

.41 

Pip© and laying. 

3,166,14 

5,664.50 

8,810,64 

l,8H8 ft. 

4 67 

9060.60 

Heating installation. 

167.37 

1.068.04 

1,235.41 

360 ft. 

3 43 
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UNIT CONSTRUCTION COSTS 
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Plain Concrete (Cofiiinued.) 





Labor Cost 

Material 

Ct)rtT 

I'oTAL Cost 

Number 

Name of Account 

Cu. Yd. 

Amount 

TER 

Cu. 

Amount 

PER 

Cu. 

Amount 

PER 

Cu. 

8006.01 

Water pipe linos, etc. 

2.3 

17.37 

Yd. 

7.55 

17.85 

Yd. 

7.76 

36.23 

Yi). 

15.31 

8908.2 

Power conduits. 

27.6 

198.14 

7.18 

217.15 

7.87 

416.20 

15.01 

8908.5 

Power c onduit 
branches. 

5.0 

25.36 

5.07 

30.63 

(5.12 

66.00 

11.10 

8916 

Temporary power 

14.4 

56.04 

3.89 

98.60 

(5.86 

164.73 

10.76 

8917 

plant. 

“ crushing plant.. 

101.1 

303.15 

3.00 

531.13 

5.28 

837.28 

8.28 

8918 

“ oil and water 
tanks. 

48.8 

140.27 

3.06 

2(53.01 

5 30 

412.28 

8.46 

9002 

Power plant. 

231.7 

$1,699.92 

$7.34 

$1,4(50.02 

$(5.30 

$3,160.01 

.$13.(51 

9002.3 

“ drain. 

34.6 

205.68 

6.04 

227.37 

6.67 

433.05 

12.62 

9006.01 

“ Nordberg en¬ 
gines. 

680.3 

774.06 

1.13 

3,020.83 

4.40 

3,704.80 

6.63 

9007.01 

“ turbines. 

196.6 

959.08 

4.88 

1,432.70 

7.20 

2,301.28 

12.16 

0008.01 

“ condensers. 

50.3 

201.08 

5.79 

285. IS 

6.(57 

676.2(5 

11.46 

0009.01 

“ jot condenser... 

16.5 

66.27 

4.02 

(59.99 

4.24-. 

136.2(5 

8.26 

9009.21 

“ 2 air pumps.... 

210.0 

560.04 

2.67 

708.03 

3.37 

1,2(58.07 

(5.04 

9010.01 

“ air compressor.. 

238.3 

840.98 

3.53 

1,246.54 

6.23 

2,087.62 

8.7(5 

9011.01 

“ exciters, etc.... 

373.0 

1,139.67 

3.86 

1,875.43 

6.03 

3,316.10 

H.HO 

9012.01 

“ motor genera¬ 
tors . 

107.0 

290.52 

2,77 

(558.91 

(5.16 

065.43 

8.03 

9014.01 

North and south 
steam mains. 

194.6 

578.24 

2.97 

046.07 

4.86 

1,624.21 

7.84 

9015.2 

Power plant exhaust 
pipe. 

18.3 

63.09 

3.45 

102.81 

6.(52 

1(55.00 

0.07 


Total. 

7,779.4 

$22,391.30 

$2.85 

$37,603.53 

$4.82 

$60,084.83 

$7.67 


Miscellaneous Concrete 





I..(Al»OR (.lOST 

MATERlAt 

. Cost 

Total Coit 

Number 

Name of Account 

Cu. Y». 

Amount 

PKR 

Amount 

PKR 

Amount 

»*KR 




Cu. Yd. 


Cu. Yd. 


Cif. Yiu 

7702 

Crusher plant. 

220.5 

$893.16 

$4.06 

$1,6(58.47 

$7.11 

$2,461.62 


7902 

Bedding plant. 

2,809.7 

6,26(5,34 

2.23 

14,613.21 

6.16 

20,709.66 

7.39 

8302 

Reverberatory plant 

2,810.0 

7,716.90 

2.74 

16,044.09 

6.36 

22,7(50.95 

H.IO 

8307.11 

Waste heat boilers.. 

138.7 

789.62 

6.(59 

793,97 

6.72 

1,683.49 

n.42 

8307.12 

Oil-fired boilers. 

100.0 

360.46 

3.60 

686.29 

(5.8(5 

1,030,74 

10.37 

8307.13 

Peed pumps. 

214.7 

(578.73 

3.16 

1,428.97 

(5.(5(5 

2,107.70 

9.H2 

8402 

Converter plant.... 

770.9 

1,790,50 

2.31 

2,800.16 

3.(18 

4,060.72 

6,00 

8414 

Casting machines... 

291.9 

1,027.37 

6,68 

1,889.3(5 

(5.47 

3,616.73 

12.05 

8502 

Conveying system.. 

622.3 

2,660.78 

4.10 

4,006.37 

6.44 

6.667.16 

10.54 

8821 

Laboratory. 

90.6 

448.42 

4.66 

676.13 

6.96 

1,023.66 

10.61 

8902.2 

Sewer system. 

63.8 

168.18 

3.13 

184.08 

3.42 

362.26 

6.65 

9013 

Transfer table pit... 

12.0 

24.13 

2,01 

68.23 

4.86 

82.36 

(I.HIl 

9017.01 

Feed water heating 









plant. 

106.4 

708.00 

0.72 

651.04 

6.23 

1,269.10 

11.95 

9017.21 

Condensed water 
pump house. 

171.0 

1,171.89 

6.85 

854.(58 

6,00 

2,020.67 

ILH5 

9000.21 

Supply tanks, re- 









verbs. and oil-fired 
boilers... 

189.5 

876.70 

4.02 

1,085.7(5 

HAH) 

2.501.46 

13.62 


Total. 

8,70(5.1 

$2(5,066.24 

$2.99 

$46.(590.81 

$5,36 

$72,755.05 

$8.30 
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UNIT CONSTIilH,‘TI<^N t’OSTH 


Reinforced Concrete 


Number Name of Account 

8307.10 Reverb, boiler bldg. 
8612 Reverberatory llu(‘. 

9002.1 Power lu)une. 

.2 North tunnel. 

9051 Cooling tower.- 

9000.01 Oil supply Hiunp 
and pump houwn 
.12 Oil storage tanka . 

Total. 

Total (ionerete 
foundations..... 
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Coping 


Lauok Cobt Matkkial Coht Total Coht 


Numbeb 

Name of Account 

Lin. 

lh\ 

Amount 

FEIl 

Pt. 

Amount 

PEu Amount per 
Ft. Fr. 

8703.22 

Boiler and blacksmith shop. .. 

. 290 

$112.17 

$0.38 

$2.72 

$0.01 SU4.H9 SO. 40 

8717.22 

Machine and carpenter shop.. 

. 320 

121.67 

0.37 

23.70 

0.08 145. 

37 0.45 

8812.22 

Warehouse. 

. 320 

176.60 

0.55 

3(i. 53 

0.12 213.13 0.67 

9017.243 Condensed w.ator pump house., 

57 

1 1.50 

0.25 

2.73 

0.01 17. 

23 0.30 



987 

$424.94 

$0.43 

$65. (hS 

$0.07 $490. 

0)2 $0.50 


This coping was 12 in. deep, prt»j<*<d.ing 

2 in. from tilts work 



9003.12 

Power house. 

. 732 

$372.69 

$0.51 

$107.05 

$0.15 $179.74 SO.Ot; 


This cotung was 18 in. d(U‘p, proj(*eting 

2 in. from tile wt)rk 




Excavation 

-Type No. 1 




This class covers shallow excavation 

madts with picks, shtjvels, 

, whei'lbarrow and slips. 

'Ohe ha«! 

is loss than lOt) ft. 







NuMliKIt 

Name of Achhuint 



Total CoH'F. iht. Yn. 

CtmT mui 
Ctf. Vn. 

7308 

Trestle approach to njvcrb. bldg. 



$359.95 

277 

$U30 

7313 

Track scahis on ealeitui track.., 




108.95 

UK 

0.92 

7314 





54H,IH 

589 

0.93 

0.H9 

7801 

Sampling plant.. 




295.06 

332 

8410 

Air pipe line from powfu* houstn 




22 1.06 

331 

OJIH 

8410 





212.77 

216 

0.99 

0.82 

8419.1 

Bullion HcalcH... 




19.76 

21 

8501 

Conveying synbun. 




1 ,H2L22 

2,286 

0. HO 

son 

li(jverb(watory duc'............ 




936.93 

1.588 

0.59 

8021 

Conv<»rter Hue.. .. . . 




UIH.02 

iim 

0.85 

8020 

lioaster dust chamlsw One..... 



. . 

225.37 

213 

1.06 

8812.4 

WareluHiHo, door....... . 




129.03 

66 

1.96 

8820 

Ijaborntory... 




191,27 

212 

O.IH) 

8841 

Sample room.. 




61.35 

72 

0.85 

8902.1 

Hewer system... 





2,80H 

0.78 

8000 

Water pipe liiuss, tanks, (Mr.. . . 




H6H. U 

l,07« 

a.HI 

8908 

Power eonduit.... . 




358.53 

435 

0 .H2 

8908 

Pow('r conduit brunchcH. 




49.20 

53 

0.93 

8909 

Permanent air lines... 




267.50 

401 

0.67 

8922 

Temporary pipe lint's.......... 




169.13 

14H 

U W 

8923 

Temporary wartdmuse.... . 




47.29 

H7 

0,51 

9009 

Jet condenser not well......... 




29.72 

46 

0.65 

9014 

North and south steam rufiina.. 




249.05 

279 

0.89 

9015.22 

lOxhaust inpti.. 




20.82 

29 

0.72 

9017.20 

Ckmdensed water pump house,. 




229.49 

236 

0.97 

9060.40 

Oil piping... 




992.12 


0 .K6 


Total.... 



. 

$10,774.52 

13,272 

10 ,HI 
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UNIT CONSTRUCTION COS'l'S 


Excavation—Type No. 2 


This class covers excavation made witli picks, shovels, 

slips and carts. The I 

ijud is «>v« 

n- 100 ft. in 

every case. 




Number 

Name of Account 

d’oTAU CkmT 

(hr. Vi». 

t'u. Yn. 

7309 

Track scales in receiving yard. 

. $348.91 

3SS 

§0.90 



. . 77.(56 

(50 

I . 29 



. (tS9. (57 

(5(59 

1.13 

8306 

Flues from boilers to roverbs. 

. 19.SO 

ir» 

I . 32 


. 213.44 

129 

1 . (5o 



. (501.4 1 

(i:»9 

0 91 



. 2r>.S. 88 

301 

0.85 



_ r»20.82 

f.l2 

1 ,02 

S5A91 

A-r+nT* «^naf. ... 

. ..._ 127.28 

2(55 

0 4H 

8420.1 

^Wet pan..... 

. 2,44 

3 

0 81 

9017 

T^AA/^ XlfA+AT' tNlfinf. . .. 

. 2H.09 

271 

0 SH 

9050 

rirtAlinfr +.rtwOT* .... 

. 1,(574.32 

l,r>H9 

1,05 

9060 

r^il aT»r\rv1'ir oiimr\ otwI IwUlHA.. 

. 1,257.02 

l,30H 

0.90 

QAAn 11 

R+cirntro t.tiTilfS .... 

. 308.20 

or. t 

0,50 

O U v>v . i. JL 

Total. 

.. $(5,341.03 

(5.009 

$0,95 



Excavation—Type No. 3 




This class covers excavation made with powder, picks, shovels and wlieelbiirniwfi. Ihr 

» hiiitl 

less than 100 ft. 






(hmr 

(38 Yp. 

t’*mr to II 

Number 

Name of Account 

(38 Yp 

8906.2 

Water supply tank.... 

$I43.6H 

nil 

$1.21 

8916 

Temporary power plant. 

354.07 

388 

0,91 

8917 

Temporary crushing plant.... 

57. mi 

150 

0.37 

8920 

Wagon road... 

924.74 

951 

0.97 

9005 

Well grading... 

2,075.75 

2.000 

0,80 


Total. 

$3,555.21 

4,211 

10 . M 


Excavation--Type No. 4 


This class covers excavation made with powdc^r, picks, shovels, nUtts, and caiin The louti 

was over 100 ft. 


Number 

Name of Account 

I’orAf* C ‘out 

(3i. Viu 

C *ij?ir fi It 

C3^ Vt* 

7901 

Bedding plant... 

112.259.43 

125119 

$0 till 

8101 

Roaster plant....... 

1.547.07 

l,2lti 

1 27 

8307 

Reverb, boiler building.. 

2H3 M 

31 Mi 

0 93 

8312.10 

Feed piping from heating plant to pumps........... 

1,091,42 

1,290 

0 HI 

9060.20 

Supply tank for roverbs. and boilers... 

405.31 

401 

1 mi 


Total.... 

Excavation - Type No. 

, $15,5811.37 

5 

15,511 

II ml 

This class covers excavation done with plows, slips, fnwni«, 
was less than 100 ft. 

liiul in Hfuiu" viinuK powdt’r. 

Tiw^ haul 

Number 

Name of Account 

Toi'ai. <3>«r 

(.3?. Yn. 

(Umt l*Kli 

(3i, Yfu 

8701 

Boiler and blacksmith shop.... 


l.lftH 

10.82 

9001 

Power house...... 

7,796 J*I 


1 117 

9060.14 

Railroad grading at oil sump.. 

1.477,27 

2,4311 

IJ .111 


Total.... 

. $10,460.80 

11,210 

|0 93 


































UNIT CONSTEXJCTION COSTS 


1519 


Excavation—Type No. 6 


This c 

was over 

•lass covers (ixeavation triade with plows, 
100 ft. 

slips, fresnos, and in some cases powder. 

The haul 

N UMBI'VU 

8121 

N.uno OP Account 

Ilo.a.Hter dust chamber. 

Total Cost 

$1 112 83 

Cu. Yd. 

1 194 

Cost per 
Cu. Yd. 

8301 

R(!verb(^ratory plant. 

1 477 66 

1 890 


8307.02 

Cil"fired boilers. 

73 00 

97 

n 7ft 

8401 

C'onverter plant. 

5 73 X 11 

6 330 

U . / D 

ft 01 

8601 

Chimney. 

.3E7 05 

597 

u. y j. 

C\ ft1 

8715 

Machine shop. 

1 QAl 1] 

1 705 

u. oi 

1 1ft 

88 K) 

Warehouse. 

QQC Aft 

1,287 

X . XU 

ft 77 




U • 4 # 


Total. 

. $11,699.44 

13,160 

$0.89 


Excavation—Type No. 7 


nr(j iuiHccIlan<M)UH jobs whoro a variety of methods were used. 


NUMUIUi 

Namk of Account 

Total Cost 

Cu. Yd. 

Cost per 
Cu. Yd. 

7301 

Yard trucks and indue trial system. 

. $35,566.00 

55,405 

$0.64 

8901 

Deu'ricks and construction equip. 

. 30.32 

41 

0.74 

8905.01 

Tormanent outside lighting. 

. 17.87 

21 

0.85 

8952 

Kmployes tiuartera. 

. 401.63 

318 

1.26 

8901 

Steam heating installation. 

. 166.36 

228 

0.73 

9010 

Pow<T house water pii>o. 

. 1,485.34 

2,406 

0,62 

9017. 1 

Fc(hI water heating i)lant. 

. 157.19 

266 

0.59 


'Pitta!. 

. $37,824.71 

58,685 

$0.64 


Excavation-Type No. 8 


'rhie covera excavation made with picks, shovels, wheelbarrows and carts. A large portion 
of it was windlaBMcd from deep pits. 


Num»f.u Name of Account 

7401 UtandvinK bin«... 


Total Cost 
$2,342.27 


Cu. Yd. 
1,428 


Cost per 
Cu. Yd. 
$1.64 


Excavation—Type No. 9 


This cuvt'rs backfilling and tamping in 4 to 6-in. layers. 
N11M n E a Named b’ Acco unt 

8301.01 !b've*rboratory plant. 

8307.04 Reverb, boiler building,. . 

8410.2 LoaiUng platform. 

0050.01 (Exiling .. 


Total Cost 

Cu. Yd. 

Cost per 
Cu. Yd. 

$2,755.55 

3,679 

$0.75 

548.10 

972 

0.56 

67.85 

129 

0.53 

1,395.20 

2,415 

0.58 

$4,766.70 

7,195 

$0.66 

$103,351.08 

131,371 

$0.79 


Total. 

Total excavation 


























1520 UNIT CONSTRUCTION COSTS 

Lighting 


Labob Cost Material Cost Total Cost 


Number 

Name op Account 

No. 

Drops 

Amount 

PER 

Drop 

Amount 

PER 

Drop 

Amount 

PER 

Drop 

7407 

Receiving bins. 

22 

$60.87 

$2.77 

$24.67 

$1.12 

$85.54 

$3.89 

7707.1 

Crushing plant. 

8 

76.41 

9.55 

38.22 

4.78 

114.63 

14.33 

7806.1 

Sampling plant. 

36 

178.80 

4.97 

146.22 

4.06 

325.02 

9.03 

7906 

Bedding plant. 

63 

306.85 

4.87 

127.38 

2.02 

434.23 

6.89 

8109 

Roaster plant. 

67 

340.64 

5.09 

157.70 

2.35 

498.34 

7.44 

8313.1 

Reverb, and boiler bldg. 

104 

612.30 

5.89 

473.19 

4.55 

1,085.49 

10.44 

8409.1 

Converter plant. 

60 

451.93 

7.53 

462.01 

7.70 

913.94 

15.23 

8506 

Conveying system. 

33 

189.86 

5.76 

84.56 

2.56 

274.42 

8.32 

8708 

Boiler and blacksmith 









shop. 

17 

23.41 

1.38 

44.50 

2.62 

67.91 

4.00 

8722 

Machine shop. 

20 

55.84 

2.79 

135.01 

6.75 

190.85 

9.54 

8812.50 

Warehouse. 

26 

45.09 

1.73 

70.48 

2.71 

115.57 

4.45 

8846 

Sample room. 

7 

22.97 

3.28 

52.83 

7.54 

75.80 

10.82 

9017.12 

Feed water heating plant 

6 

53.35 

8.89 

25.83 

4.31 

79.18 

13.20 

9019 

Pow’er house. 

94 

307.86 

3.28 

1,449.97 

15.42 

1,757.83 

18.70 


Total. 

563 

$2,726.18 

$4.84 

$3,292.57 

$5.85 

$6,018.75 

$10.69 


Cost and Erection of Machinery 


Ntjmber Name of Account Cwt. 


Labor Cost 

PER 

CWT. 


Amount 


Erection 

Amount 


Cost 

PER 

CWT, 


Total Cost 
Amount 


PER 

CWT. 


Group No. 1 

8313-8317 Two electrical feed 

pumps. 433.45 S375.70 $0.87 $375.70 $0.87 $6,187.56 $14.28 

8316 Six No. 14 Wilgus 



oil systems. 

84.75 

111.48 

8317.1 

Two steam feed 
pumps. 

35.47 

37.27 

9006.1 

Two Nordberg 

blowers with air 
receivers. 

3,832.42 

1,641.62 

9007.1 

Three Curtis tur¬ 
bines and ten auto 
transformers. 

4,541.40 

2,297.70 

9009.12 

Two dry vacuum 
pumps for jet 
condenser. 

242.00 

285.51 

9009.22 

Two circulating 
pumps. 

375.60 

366.90 

9010.02 

Air compressor.... 

978.40 

642.90 

9011.03 

Three dry vacuum 
pumps. 

140.00 

147.26 

9011.04 

Three pumps and 
engines. 

972.55 

389.32 

9060.02 

Two 5 by 8 vertical 
triplex pumps... 

113.54 

176.20 


1.32 

123.82 

1.46 

1,973.77 

23.29 

1.05 

38.12 

1.07 

499.24 

14.07 

0.43 

3,080.52 

0.80 

34,155.64 

8.91 

0.51 

4,442.20 

0.98 

81,884.19 

18.03 

1.18 

517.38 

2,14 

3,145.52 

13.00 

0.98 

0.66 

433.78 

791.57 

1.15 
0.81 , 

3,902.58 

10.39 

1.05 

196.78 

1.42 

3,337.36 

23.84 

0.40 

568.75 

0.58 

9,118.69 

9.38 

1.55 

195.07 

1.72 

2,211.78 

19.48 


11,749.58 $6,471.86 $0.55 $10,763.69 $0.92 $146,416.33^ $13.59 


























UNIT CONSTRUCTION COSTS 
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Number 

8406 

8407 

8415 

Name of Account 

Two 40-ton Morgan 

cranes. 

Two clinkoring ma- 

chines. 

Two casting machines. 

Group No. 2 

Labor Cost 

CwT. Amount 

CWT. 

2,215.00 $1,438.50 $0.05 

1,002.13 1,715.23 1.01 

2,092.20 3,200.34 1.21 

Erection 

Amount 

$3,813.34 

2,435.73 

3,082.40 

Cost 

PER 

Cwt. 

$1.72 

1.44 

1.37 

Total Cost 

. PER 

Amount 

$23,027.05 $10.40 

15,097.17 9.28 

27,477.55 10,21 



0,599.33 

$0,420.07 

$0.97 

$9,931.47 

$1.50 

$00,202.37 

$10.03 



Group No. 

3 





7704 

Farrell crusher, 39 by 









18. 

500.00 

392.80 

0.79 

401.31 

0.80 

1,480.47 

2.9G 

.8112 

Two motor-driven fans 









at roaster building.. 

01.40 

77.01) 

1.27 

81.11 

1.32 

1,483.00 

24.10 

■8718 

Traveling hand crane, 









5 ton. 

30.00 

25.10 

0.84 

44.90 

1.50 

589.55 

19.05 

‘9004 

" 20 ton. 

252,00 

131.89 

0.52 

100,10 

0.07 

1,855.10 

7.30 

•9008.1 

Three surface con¬ 









densers. 

1,157.00 

415.31 

0.30 

542.82 

0.47, 

19,978.80 

17.27 

•0009.03 

One barometric con¬ 









denser. 

81.32 

128.97 

1.50 

185.33 

2.28 

1,078.05 

13.20 



2,081.72 

$1,171.91 

$0.50 

$1,421.03 

$0.08 

$20,472.29 

$12.72 



Group No. 

4 





'9011.02 

Two exciters. 

5 13.00 

491.01 

0.90 

804.31 

1.59 

0,009.27 

12.17 

*9012.02 

Two 150 Kw. syn- 









chronous gimerater 









.•itU.s. 

'118.98 

319,00 

0.70 

099.23 

1.07 

7,149.39 

17.09 



901,98 

$810,07 

$0.84 

$1,503.54 

$1.03 

$13,758.00 

$14.30 


In the abov(» <*<>h<.m nn ('fTort hua Ikm'H nuuh* for a logloal KroupinK, yet it in Roiiu'vvhat arln- 

■fcrary. Group 1 eontuiuH thc^ ('re<*.tion of etip:im' uia<*,hin(;ry. It wan lU'CCHHary, in aihlition to 

handliiiK heavy weigiitH and piacin^ on the fouudal.ion, to clean, adjuHfc, and line up many Tueehanicnl 
partH. Group 2 in vciry niinilar to I, but tlu^ machinery in nf)t of the engine type and not mo heavy 
in proportion to th<s labor nopiin'd to put it in working onUsr. Group 2 coitijJOHtm ma<dun(»ry tluit 
ro(juir(5d little other labor in tluunain tlmn tlm lifting of Imavy loads into place. Group 4 iHHtunewhat 
■similar to Gnmp 2, but th(' labor in principally el(*ctri<ial. Tins above eontn are rcsportcal an labor, 
erection, and total contH. The lal)or cost in H(df explanatory. The erection cost in the labor eont jdus 
the needed nmall supplies, such uh waate, oil, small tools, and tb(^ like. Tim total cost in fdno ielf- 
•cxplanatory. 


Masonry 

bAnoit Goht MatkuialCoht Total Coht 

Nomher Namk of Ao<*<»uf'?T (hr. Vi>. Amount ./**^*^, Amount. Amount 

("u. Yn. Gu. Yi). (hr. \ t>. 

7312.2 Retaining wall. 21.9 $88.OH $4.03 $47.51 S2.17 $135.59 $9.19 

Cost of Painting Concrete 

Tahou Coht AIatehial (Jobt Total Gobi’ 

NgMUEE Namk of AfJCOUNT H(4. Yn. Amount Amount ,, Amount ^ 

Bq. Yn. Bq. Yn. Hq. Yn, 

*9002,45 Power house basement floor.. 830 $81.45 $0.10 $48.81 $0.09 $130.29 $0.19 

Two coats of Toeh ceimuit filler 
*9002.7 Power house walln and ff.um- 

dations. 2,459 195.84 0.08 301.91 0.12 497.45 0.20 

One coat of Wadsworth Howland Hay State eenumt paint 
*9003.43 Power house, top of main floor 

slab. Ij:i4 95.59 0.08 199.32 O.IB 291.HH 0.29 

Two coats of Toch cement ffller—one coat of Toch cement paint 
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UNIT CONSTRUCTION COSTS 


Painting Corrugated Iron 


Numbek 

8812.30 

9003.42 

.54 


Labor Cost Material Cost Total Cost 
PER PER per 

Name op Account Sq. Yd. Amount Amount Sq. Yd. Amount Sq. Yd, 

Warehouse roof, underside... 813 S81.16 $0.10 $65.66 $0.08 $146.82 $0.18 

Two coats white lead and oil 

Painting Berger Plate 


Power house main floor slab, 

underside. 2,679 181.88 

Power house roof, underside.. 6,813 692.84 

Two coats white lead and oil 

Square yards derived by developing the Berger plate, 


0.07 

0.10 


147.58 

324.55 


0.06 

0.05 


329.46 

1,017.39 


0.12 

0.15 


This is three times the superficial area 


Miscellaneous Painting 

Labor Cost Material Cost Total Cost 

PER PE R , PER 

Number Name of Account Sq. Yd. Amount g^^ Amount g^^ Amount y ^ 


CVOQ RO 


. 1,574 

$92.53 

$0.05 

$60.73 

$0.04 

$153.26 

$0.10 

8718.60 

Machine shop.... 

. 1,989 

118.00 

0.06 

87.40 

0.04 

205.40 

0.10 


. 412 

26.50 

0.06 

14.17 

0.03 

40.67 

0.10 












3,975 

$237.03 

$0.06 

$162.30 

$0.04 

$399.33 

$0.10 


This was two-coat work on wood 









Painting Window Sash and Doors 







Labor 

Cost 

Material Cost 

Total Cost 

Number 

* No. OP 

Name op Account Sash 

Amount 

PER 

Sash 

Amount 

PER 

Sash 

Amount 

PER 

Sash 

7803.11 

Sampling plant.. 

. 129 

$118.94 

$0.92 

$28.96 

$0.22 

$147.90 

$1.14 

8813.11 


... 189 

122.78 

0.65 

15.34 

0.08 

138.12 

0.73 

Window sash and frames, two-coat work 






9003.60 

Power house. 

. 299 

290.09 

0.97 

16.72 

0.05 

306.81 

1.02 


Window sash only, three-coat work 
Doors figured as two sash 


Roofs 

Labor Cost Material Cost Total Cost 


Number 

Name op Account 

Squares 

Amount 

PER Sq. 

Amount 

PER Sq. 

Amount 

PER Sq 

8703.30 

Boiler and blacksmith 









shop. 

66.49 

$286.52 

$4.31 

$828.24 

$12.46 

$1,114.76 

$16.77 

8717.30 

Machine and carpenter 









shop. 

77.21 

297.85 

3.86 

953.04 

12.34 

1,250.89 

16.20 



143.70 

$584.37 

$4.06 

$1,781.28 

$12.40 

$2,365.65 

$16.46 


Consists of 2 by 8 tongue and groove sheathing, asbestos roofing and nailing strips. No 


painting included 








8843.4 

Sample room. 

8.0 

$23.00 

$2.88 

$76.67 

$9.57 

$99.57 

$12.45 


Consists of 1 by 12 sheathing and asbestos roofing. No painting included 


9003.5 

Power house. 

214.83 

$3,587.15 

$16.70 

$5,791.05 

$26.96 

$9,378.20 

$43.65 


Consists of Berger plate, concrete. 

tar, and P and B roofing. Painting the underside of the 


Berger plate is included 








9017.04 

Feed water heating plant 

8.80 

$115.25 

$13.10 

109.88 

$12.48 

$225.13 

$25.58 

9017.25 

Condensed water pump 









house. 

5.00 

73.92 

14.78 

60.83 

12.17 

134.75 

26 95 



13.80 

$189.17 

$13.71 

$170.71 

$12.37 

$359.88 

$26.08 


Consists of 2 by 8 sheathing with asbestos roofing 





9060.07 

Oil pump house. 

6.50 

$136.81 

$21.05 

$162.66 

$25.02 

$299.47 

$46.07 


Consists of “hyrib,’" concrete and plaster 






9060.131 Oil storage tanks. 

65.56 

$761.95 

$11.62 

$882.84 

$13.47 

$1,644.79 

$25.09 


Consists of wood supporting structure, 1-in. sheathing and metal 

lath and plaster 
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Shafting, Pulleys and Belting 



Lin. Ft. of 

Labor Cost 

Material 

Cost 

Total Cost 

Number 

Name of Account 

Shafting 

Amount per Ft. 

Amount 

PER Ft. 

Amount 

PER Ft. 

7804 

Sampling plant. 

85 

$04.01 

$0.75 

$1,871.07 

$22.01 

00 

o 

JO 

$22.70 

8107 

Roasting plant. 

104 

118.24 

0.72 

1,999.89 

12.20 

2,118.13 

12.02 

870G 

Boiler and bhicksiuith 
shop. 

51 

105.59 

2.07 

301.10 

5.91 

400.75 

7.98 

8720 

Machine and carpenter 
shop. 

102 

289.29 

1.79 

1,513.30 

9.34 

1,802.05 

11.13 

8849.2 

Sample room. 

20 

23.39 

0.89 

170.17 

0.55 

193,50 

7.44 


Structural Steel 


N UMBER 

Name op Account 

Amount 

Ton.s 

COBT 

PER Ton 

7308.2 

Trestle approach to reverb, building. 

. $13,400.84 

103.97 

$82.09 

7310 

Bridge No. 1. 

. 377.40 

3.70 

102.00 

7314 

Trestles to receiving bins. 

. 0,209.48 

109.35 

84.77 

7403 

Receiving bins. 

. 29,270.03 

353.00 

82.92 

7703 

Crushing plant. 

. 2,420.30 

25.07 

90.54 

7803 

Sampling plant... 

. 10,408.12 

110.85 

93.89 

7903 

Bedding plant. 

. 47,404.80 

548.71 

80.39 

8103 

Roasting plant. 

. 37,252.07 

445.28 

83.00 

8123 

Roaster dust chamber. 

. 34,745.41 

415.08 

83.59 

8303 

Reverberatory plant. 

. 40,799.70 

401.09 

88.48 

8300.2 

Flues from boilers to r(;verb. flue. 

. 2,815.32 

34.78 

80.95 

8308 

Boiler building. 

. 25,839.85 

292.03 

88.48 

8403 

Converter plant. 

. 09,359.00 

783.80 

88.48 

8423 

Converter dust chamlxir. 

. 20,371.20 

238.30 

85.40 

8503 

Convoying system. 

. 19,305.98 

211.73 

91.47 

8014 

Reverberatory flue. 

. 3,593.00 

41.01 

80.35 

8024 

Converter flue. 

. 0,010.44 

81.99 

80.70 

8(529 

Roaster dust chamber flue. 

. 9,209.30 

94.4.0 

97.49 

8703 

Boiler and blacksmith shop. 

. 2,913.00 

32.72 

89.00 

8717 

Machine and earpenti'r shop. 

3,431.42 

3K.23 

89.70 

8812 

Warehouse. 

. 3,734.08 

39.70 

93.92 

9003 

Power house. 

. 23,773.13 

254.29 

93.49 

0014.02 

North ami south mains... .. . 

. 7,094.58 

SO. HI 

88.04 

9017.02 

Feed water heating plant. 

. 2,202.90 

20.03 

84.98 


Total 

$420,300.35 

$4,839.99 

$87.33 





Tile Walls 








Laihir Cost 

Material Cost 

Total Cost 

Number 

Name of Accjount 

Cu. Ft, 

Amount 

PER 

Cu. Ft. 

Amount 

PER 

Cu. Ft. 

Amount 

PER 

Cu. 

8100.02 

Roaster flues... 

2,305 

$374.82 

$0.10 

$400.30 

$0.17 

$775.18 

to. 33 

8123.10 

Roaster dust chamber. 

14,080 

2,208.29 

0.15 

2,585.45 

0.17 

4,863.74 

0.32 

8423.10 

Converter dust eham- 









her. 

0,300 

1,020.05 

0.25 

2,182,40 

0.34 

3,802.45 

0.00 

8013 

Reverberatory flue.... 

0,400 

1,272.80 

0.20 

1,090.39 

0.26 

2,969.25 

0.40 

8028 

Roaster dust chamber 









flue.. 

4,231 

1,018.13 

0.24 

1,573.00 

0.37 

2,591.19 

0.01 

8703.20 

Boiler and blacksmith 









shop.. 

2,297 

477.95 

0.21 

012.02 

0.27 

1,090.67 

0.48 

8717.20 

Machine and carpenter 









shop. 

2,397 

531.45 

0.22 

571.28 

0.24 

1,102.73 

0.40 

8812.20 

Warehouse. 

2,342 

438.00 

0.19 

477.80 

0.20 

915.86 

0.39 

9003.10 

Power house. 

14,343 

3,850.83 

0.20 

4,5X0.20 

0.31 

8,367.03 

0.5H 

9017.03 

Feed water heating 









plant..... 

706 

285.99 

0.41 

234.36 

0.33 

520.35 

0.74 

9017.242 Condensed water pump 









house... 

257 

98.87 

0.38 

84.28 

0.33 

183.15 

0.71 


Total. 

50,087 

$12,243.24 

$0.22 

$14,928.26 

$0.26 

$27,171.50 

$0.48 
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UNIT CONSTRUCTION COSTS 


Number 

8105.01 

8123.11 
8304.01 
8305.01 
8309.02 

8309.12 

8405.11 

8423.11 
8613.01 
8628.01 

8703.21 

8717.21 

8812.21 

9003.11 
9017.031 


Unloading Brick and Tile 

Name op Account 


Eoaster brick. 

Roaster dust chamber tile.... 

Reverberatory furnaces. 

Cross and header flue. 

Waste heat boilers. 

Oil-fired boilers. 

Converters.• 

Converter dust chamber. 

Reverberatory flue. 

Roaster dust chamber flue... 
Boiler and blacksmith shop... 
Machine and carpenter shop. 

Warehouse. 

Power plant. 

Feed water heating plant... - 


TotaXj Cost 

Tons 

i 'onr 
PIUS Tun 

$303.14 

1,231.01 

SO. 21 

307.72 

525.05 

0.58 

1,204.49 

2,279.49 

() , 

497.00 

1,329.23 

0.37 

r>l8.91 

1,073.74 

0.4S 

1H3.94 

228.11 

0 HI 

180.25 

579.30 

o.:i2 

37.01 

155.20 

0.21 

57.79 

278.33 

0.21 

57.00 

171.40 

0 31 

18.89 

09.70 

0.27 

44.00 

58.80 

0 75 

10.50 

74.20 

0.22 

332.57 

522.70 

OJU 

24.91 

30.00 

o.h:i 

$3,911.98 

8,000.20 

$0.45 


These costs cover such costs as cleaning the site for unloading, building runways whom lunMlrd, 
constructing brick sheds, and checking the quantities of the shipment, as well as tin' unloading of tlw 
various shapes in separate piles. 


Ventilators 



No. OP 

Labor Cost 

hlATKltlAU (5)HT 

Totvl 

(5.‘U 

r 

Number 

. Venti- 

Name op Account , 

1.ATORS 

, BF.U 

Amount 

Vknt 

Amount 

l‘KU 

VUNT 

Amouni' 

PI 

Vs 

u 

\ r 

8703.31 

Boiler and blacksmith 








shop. 3 

$10.01 $5.33 

$201.50 

$87.17 

$277.51 


:fi> 

8717.31 

Machine and carpenter 








shop. 3 

11.10 3.72 

2'18.24 

82.74 

259.40 

Hdt 

. 40* 


0 

$27.17 $4.53 

$509.74 

$84.90 

$530.91 

$H9 

m 


4S-in. Burt ventilators, square base, set on woodi'n roof 





8812.31 

Warehouse. 3 

$30.38 $10.13 

$207.12 

$09.04 

$237.50 

$79 

17 


4S-in. Burt ventilators, round base, set on corrugateKl 

iron roof 





9003.3 

Power house. 6 

$125.00 $20.94 

$439.70 

$73.29 

$505.30 


23 


48'in. Burt ventilators, square base, sot on conon'Oi roof 





9017.045 Feed water heating 








plant. 2 

$142.14 $71.07 

$49.20 

$21.00 

$191.31 

.$95 

117 


42-in. ventilators made in new srnoltcr shops, set on woo<Ien roof 


Windows and Doors 




Sq. Ft. 

Ijabor Cost Material Ct jst 

I'uTAn ( 

‘'um 

Number 

Name op Account 

Open- 

Amount 

PER . 

„ ,, AMOtfNT 

PER 

AMOtlNT 

i»t ii 



ING 


Sq. It. 

Bq, h'T. 


Hq. I‘ r. 

7703.1 

Crushing plant. 

529 

$84.00 

$0.16 $170.71 

$0.32 

$254.71 

IH 

7803.1 

Sampling plant. 

2,086 

332.94 

0.16 564.90 

0.27 

H97.H4 

0 13 



2,615 

$416.94 

SO. 16 $735.61 

»0 26 

11,152.55 

$tl 14 


The above accounts cover wooden sash and frame mit in steel and eorrugati'cl iron btuldiiig 

8843.5 

Sample room. 

298 

$32.39 

$0.11 $118.85 

$0.40 

$151.21 



The above account covers wooden sash and frame sot in w(»otl and eorrugated iron bmldifu 

8703.1 

Boiler and blacksmith 








shop. 

2,581 

$093.02 

$0.27 $2,456.28 

$0,95 

$3,149.30 

$1,22 

8717.1 

Machine and carpenter 








shop. 

3,037 

923.01 

0.30 2,992.16 

0.99 

3,915.77 

1,211 



5,618 

$1,016.63 

$0.29 $5,448.44 

0.97 

$7,065.07 

$ 1.211 


The above accounts cover steel sash and frame set in steel and tile curtain wall huildiiiK 
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Windows and Doors (ConUn.ued) 




Sq. 

Tjauor Coht MATKurAi. 

Cost 

'ro'iwE 

Cost 

Number 

Name of Account 

Open- 

Amount 

Per Amount 

Per 

AMtUINT 

Per 



ING 


8q. Ft. Sq. I't. 


Sa. I't. 

8812.1 

Warehouse. 

. 1,982 

$533.02 

$0.27 $1,050.31 

$0.53 

$1,589,33 

$0.80 

8822.5 

Laboratory. 

823 

21)8.70 

0.25 480.33 

0.59 

089.03 

0.81 

9017.035 Heater house. 

180 

59.83 

0.32 99.98 

0.54 

159.81 

0.80 

9017.24 

Cond. water pump house. 

57 

20.02 

0.45 22.OH 

0.40 

48.70 

0.85 



3,048 

$827.57 

$0.27 $1,059.30 

$0.54 

$2,480.87 

$0,81 


The above account covers wtxKlen sash aud frame set in steed and tile curtain wall 

huiltling 

9000.06 

Oil pump house. 

124 

$83.00 

$0.08 $05.02 

$0.52 

$148.02 

81.20 


The above account covers wooden sash and frame s<d, in conercte 

walls 



9003.2 

Power house. 

4,044 

$974.38 

$0.24 $3,319.93 

$0.82 

$1,294.31 

$1,00 


The iibovo uccouat covers steel frame aiul wooden Hash set in steid niul tile eurtniu wall 
building 


Wire Baffles 


Lahou Coht MATKiULiL (Ui«T 'I'oi'Aa ('<mv 


NUMliER 

Name (>»* Acu(.)unt 

(J. Wires Amount 

PER C. 
WlUEH 

AMOtfNT 

PER C 
WlREH 

A Mu 1'NT 

PI' u C‘. 

Wiuitrt 

8123.01 

Roaster dust chamber.. 

004.80 

$523.03 

$0.87 

$1,758.23 

$7.87 

$5,281.80 

$8.73 

8423.01 

Converter <lust chamber 

100.10 

138.80 

0.84 

1,101.95 

0.03 

1,210.81 

7. 17 



i770.0() 

$002 -19 

$0.80 

$5,800.18 

$7.00 

10,522.07 

*8 10 





Woodwork 








T<AiioR Cost 

Material Cost 

'rul'AL ( \ V 

Number 

Name of Account 

M.n.M. 

Amount 

PER 

M.H.M. 

Amount 

PER 

M.P.M. 

r 

PER 

M II.*M. 

730S.3 

Trestle approach to 









reverb, hldg. 

27.05 

$703.93 

$25.45 

$708.92 

S27.H1 

$1,472 H5 

$53,27 

7314.3 

Trestle to receiving 









bins. 

27.21 

572.23 

21.03 

H3H. 11 

30,80 

1,410.31 

51 83 



54.80 

$1,270.10 

$23.20 

$1,007.03 

$29.29 

$2,883.19 

»52 m 

9052 

Cooling tower. 

128 03 

3,181.33 

24.73 

5,415.47 

42.10 

ll,59f!.HO 

00.K4 

9000.10 

Track bumiiers. 

3.10 

210,74 

78.08 

47.92 

15 10 

291.00 

93.25 


Wooden Floors 

IvAHOE Co»T Matkeui. CIOWT Tota I, 

Number Name o» Account Sq. Ft. Amount ,, Amount ^,***’’*1 Amount 

04. It. Ha. I't Ha. Fr. 

8717.40 Alachiae and carpenter shop. $200.80 $0.07 $503.30 10. M $8011.10 Hl/il 

See sketch No. 24 


3 
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UNIT CONSTRUCTION COSTS 


Number 

7700 

7800 

8100 

8300 

8307 

8400 

8700 

8714 

8809 

8819 

8840 

9000 


CHAPTER III 

COMPOSITE COSTS 


Cost of Building per Square Foot of Floor Space 


Name or Account i Cost 

JbLOOR bPACE Amount Per Sq. Ft. 

Cnisliing plant. 1,650 $5,968.32 $3.62 

Includes accounts 7701 to 7703.2 inclusive and 7707.1 

Sampling plant . 6,140 16,299.16 2.65 

Includes accounts 7801 to 7803.11 inclusive, 7806.1 and 7809 

Roasting plant . 28,740 43,322.75 1.51 

Includes accounts 8101 to 8103.1 inclusive, and 8109 

Reverberatory plant. 20,370 50,687.28 2.49 

Includes accounts 8301 ($784 32,) 8302 ($8,560.45), 8303 and one-half of 8313.1 

Reverberatory boiler building . 14,310 36,887.67 2.58 

Includes accounts 8307; 0.04; 0.1; 0.2; 0.3; 8308, one-half of 8313.1 

Converter building. 26,084 87,231.14 3.34 

Includes accounts 8401, 8402, 8403, 8409.1, 8413, 8414, 8416 , 8416.1, 8416.11 and 8416.2 

Boiler and blacksmith shop. 4,424 11,320.58 2.56 

Includes accounts 8701 to 8703.40 inclusive, 8703.60 and 8708 

Machine and carpenter shop. 5,144 14,905.56 ‘2.90 

Includes accounts 8714 to 8717.50 inclusive; 8717.60 and 8722 

Warehouse. 5,040 11,512.93 2.28 

Includes accounts 8810 to 8812.50 inclusive; 8813.10 and 8813.11 

Laboratory... 1,492 11,363.77 2.92 

Includes accounts 8820 to 8822.5 inclusive; 8825, 8828 and 8829 

Sample room. 600 991.46 1.65 

Includes accounts 8841 to 8843.5 inclusive; 8846 and 8848 

Power plant. 32,096 77,452.56 2.41 

Includes accounts 9001 to 9003.61 inclusive, excluding 9002.2 


Cost of Buildings per Cubic Foot 


Number 

Name op Account 

Cu. Ft. in 
Building 

Total Cost 

Amount Per Cut. F't. 

7700 

Crushing plant. 

. 27,040 

$5,968.32 

$0.22 

7800 

Sampling plant. 

. 80,547 

16,299.16 

0.20 

8100 

Roasting plant. 

. 410,140 

43,322.75 

0.11 

8300 

Reverberatory plant. 

. 474,350 

50,687.28 

0.11 

8307 

Reverberatory boiler building. 

. 500,850 

36,887.67 

0.07 

8400 

Converter building. 

. 1,529,636 

87,231.14 

0.06 

8700 

Boiler and blacksmith shop. 

. 86,268 

11,320.58 

0.15 

8714 

Machine and carpenter shop... 

. 100,308 

14,905.56 

0.15 

8809 

Warehouse. 

. 83,160 

11,512.93 

0.14r 

8819 

Laboratory. 

. 16,140 

4,363.77 

0.27 

8840 

Sample room. 

. 6,000 

991.46 

0.16 

9000 

Power house. , 

. 784,000 

77,452.56 

0.10 


In the above costs the same account numbers are used as in computing the cost of buildinga 
per square foot of floor space. 
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Amount 


1‘kuSq. Ft., 
$5.(52 


Cost of Buildings Equipped Per Square Foot of Floor Space 

, Sq. Ft. of Total Cobt 

Number Name of Account Floor Si>\oe 

7700 Crushing plant. 1,(550 

Accounts 7701 to 7707.1 inclusive 

7800 Sampling plant. 

Accounts 7801 to 7810 incluaivc 

8100 Roasting plant. 

Accounts 8101 to 8118.2 inclusivo 

8300 Reverberatory plant. 

Accounts 8301 to 8305.2 *inc.—-8307.2, 8312 ; 

8315 and S318—-831(5, cloduotiag two-tiunlH of this account 

8307 Reverberatory boiler building. 

Accounts S30G to 8317.2 inc. deducting one-hu; 
of 8316 

8400 Converter building. 

Accounts 8401 to 8410.4 and 8425 to 8426.4 inclusive 

8700 Boiler shop. 

Accounts 8701 to 8708 inclusive 

8714 Machine and carpenter shop. 

Accounts 8715 to 8722 inclusive 

8800 Warehouse. 

Accounts 8810 to 8813.11 inclusive 

8819 Laboratory. 

Accounts 8820 to 8831 inclusive 

8840 Sample room. . 

Accounts 8841 to 8849.2 inclusive 

9000 Powerhouse... 

Accounts 9001 to 0004 and 9006.01 to 0016.01 inclusive, deducting ow'-hal f t)f 0014 (t» 0014.05 
incluaivc. 


6,140 

34,108.74 

5.56 

28,740 

336,734.87 

4.76 

20,370 

172,171..55 

8.45 

>313, dcaliK'ting one-half of each 831 
ac'.coiint 

14,310 

150,716.26 

11.16 

•5307.2, 8312 and 8313,1, and 

two“thir< 

26,084 

VO 

216.033.37 

8.28 

4,424 

21,440.23 

4.85 

5,144 

27,356.27 

5.32 

6,040 

13,602.71 

2.70 

1.402 

6,144,02 

4.12 

(500 

2,826. 11 

4.71 

32,006 

350,500.10 

11 20 


Cost of Buildings Equipped per Cubic Foot. 


Number 

Name of Account 

Sq, Ft. of 
FL otm Hpaom 

Total 

Amount 

< 'tmT 

Per 8a. Fr. 

7700 

Crushing jdant. 

. 27,040 

$0,268.62 

$0.34 

7800 

Sampling plant... 


34,108.74 

0.42 

8100 

Roasting plant. 

. 410,140 

1.36,734.87 

0.33 

8300 

Reverborutory plant... 

. 474,350 

172,171.55 

0.36 

8307 

Rovorboratory boiler building. 

. 500,850 

150,716.26 

0.32 

8400 

Converter building. 

. 1,520,636 

216,033.37 

0.14 

8700 

Boiler and blacksmith shop. 


21,440.23 

0.24 

8714 

Machine and carpenter shop. 

. 100,308 

27,356.27 

0.27 

8800 

Warehouse. 


13,602.71 

0.16 

8819 

Ijaboratory... 


6,144.02 

0.38 

8840 

Sample room.. 


2,826. H 

0.47 

9000 

Power house.. 


350,506.10 

0.46 


The amounts shown above are the same a« those used In the eoit t^f Inublings iKpupp^d 
square foot 


Bedding Plant and Bunker Bins. Cost per Cubic Foot of Capacity of both Beds 

and Bins 


Capacity Total C!o«t 

Amount Prui ('u. Ft, 

228,440 GU. ft . 1150,030.05 $0.66 


This cost consists of accounts 7001 to 7008 inclusive 
The capacity was obtained by actual mciwurcmont 

Three Spreading Beds. Cost per Cubic Foot of Capacity 


I’OTAL (UmT 

Capacity Amount pKuCtf.FT. 

1(50,380 cu. ft. *120,177.04 $0.75 


This is partly as estimated cost. It was obtained by deducting the cost of the luuiker bhii 
installation from the total bedding plant, and siibitituting therefor aueh eseavation, fmiiula- 
tion, Steel work, etc., as would be neeesaary to provide for conveyctra 7‘ and 10* 
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UNIT CONSTRUCTION COSTS 


Receiving Bins—Cost per Cubic Foot of Capacity 

Total Cost 

Capacity Amount Pee Cu. Ft 

11,386 cu. ft. 838,073.73 $3.34 

This cost consists of accounts 7401 to 7404 inclusive, and 7407 

The capacity of the receiving bins waa obtained by assuming that the material lay on a one 
and one-half to one slope on falling from the cars 



Conveyors—Cost per Ton of Capacity 



Conweyoes 

Capacity, 

Total Cost 



Tons per Houe 

Amount 

Pee Ton 



1 . 

. 100 

$3,258.11 

$32.58 

Account 7405 

2 

. 150 

’2,853.22 

19.02 


7405.01 

71-72 . 

. 250 

6,938.01 

27.75 


7904 

81-82-83. 

. 450 

9,929.99 

22.07 


7904.1 

91-9 0-93-101-102. 

. 500 

11,668.39 

23.33 


7904.2 

12. 

. 100 

969.20 

9.69 


8113 

131-132. 

. 200 

3,948.62 

19.74 


S113.1 

15. 

. 100 

2,674.24 

26.74 


8425 

3-4-5-6-11-14...... 

. 700 

13,716.49 

19.59 


8505 

The above costs do not include any steel supporting structure for the convf'yors. 

Capncitii'S 


are taken from the designers’ drawings 

Complete Conveyor—Cost per Lineal Foot 

CoNVEYOH No. Total Lknqtii Amount Cost Picii Foot 

No. 3, 4. 5, 6, 11, 14. 1,284.9 ft. $44,21)0 . (i5 $34.47 

Cost consists of accounts 8501 to S505.2, and 8506. The total length is the aiim of the lengths 
of the various conveyors measured from center of head XJulley to center of tiiil pulley 

Cost of Cooling Tower per Thousand Gallons a Minute 


jM Gallons pee Min. 


12 M. 


Cost consists of accounts 9050 to 9053 inclusive 


Total Cost 

Amount Pun M Gallon.'* 
$26,273,01 $2,189.42 


Cost of Dust Chambers per Cubic Foot 


Name Cu. Ft. 

Roaster dust chamber. 256,860 

Converter dust chamber. 67,210 


Total Cost 
Amount Peu Co. Ft. 

$49,664,76 $0.19 Accounts 8121 to 8123.3 incjusive 

27,813.58 0.41 “ 8421 to 8428 


Cost of Flues per Cubic Foot 




Total 

Cost 


Name 

Cu. Ft. 

Amount 

Pee Cu Ft, 


Reverberatory flue. 

63,420 

$13,463.70 

$0.21 

Accounts 8611 to 8614.2 inciuHive 

Roaster dust chamber flue. 

29,527 

12,869.10 

0.44 

" 8625 to 8629 

Flues from boilers to reverb. 





flues. 

6,734 

2,983.42 

0.44 

8306 to 8306.2 

Converter flue. 

10,705 

7.602,88 

0.71 

“ 8621 to 8624 


Cost of 

Flues per Lineal Foot 



Total Cost 


Name 

Lin. Ft. 

Amount 

Pee Ft. 


Reverb, flue. 

250 

$13,453.70 

$53.81 

In obtaining those costs the same 

Roaster dust chamber flue. 

170 

12,859.10 

75.64 

accounts were used as in com- 

Flues from boilers to revert ... 

246 

2,983.42 

12.13 

puting the cost of flue per cubic 

Converter flue. 

208 

7.602.88 

36.55 

foot. 
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Cost of Power Plant per Indicated Horse Power, 

Boiler Plant Included 

'For VI. (’<IN V 

I H P AMoi \ r 1*1 H I H I* 

10,660. Sr.SO.TlT. ir, 

Cost consists of aecoimts 8306 to SiUlLl inclumvi—dcductinK oii(‘-li:ill ol ,s:!()7.2. SA12 and * « 
8316 to 8317.2 induHive-™"dc'<luctinK two-thinls of 83l(>. 0001 000 f indu.sivo. OOOO 0 1 (.• 

inclusive. 9000.20 to 9000.23 inclusive—dcductinK threcd'ourt h.s nf ihe.Hc juMMMinl.n. 



I.II 1*. 
. 9.160 


.. 1.000 


. 200 

Total.. 

.. 10.600 


Cost of Power Plant per Indicated Horse Power, 
Boiler Plant not Included 


I'n !• Vl. t '*» .1 

[ jj p A\o»t'\ V Ti u I II I’ 

10,660.. $308,031 17 K* 


Cost consists of accounts 9001 to 9004 incluHivan 0006.0! tu 9016.02 inrluf.ivc ..’clu. fuf.- 
half of 9014 to 9014.05. 0017.20 to 0017.27 incliwivc. OOIS.I i<* 0022 inrliruvr ‘HK.o {u ‘»m;, i 
inclusive 

Cost of Boiler Plant per Boiler Horse Ptnver 

‘FurVI. ( 'uHi' 

BoILEK IIoUHia POWKll AWhVST l‘l U IBntt-'iS I’l.Ultl 

6,14.3.. $101,085 00 $41 il 

Cost consists of aecouuls 8.306 to 8.313.1 inclu.sivi* dctlucliuK tuic Indl <4 .H307 2. H.>I2 U 

8316 to 8.317.2 inclusive' deducting two-thirds of 8316. OOM ttt 0011,05 iucluruvr di dui’iuu' 
half of these accounts. 9017 to 0017.15 iiu'hiwvt*. OOtUI.2l) to 0060,23 dctluctiiit' iIhm-‘ uosttcii-s 
these accounts. 


Boiler Horse Power 


7 waste lu'at (a\ 71.3.... 1.091 

.3 oil-Fir<!d {a} 384.. . ... , I, to2 

Total boiler horse power.... 6.1 H 


Cost of Reverberatory Plant—per Ton of Capacity 

'fcM 41. c 

Tons PER 24 na. AvttU'Nr 19 u r«i-. 

1,200... 1172,171 hh ill.I 17 

CoslJ includes accounts 8.301 to 8305.2 iiuduHive, .S307.2, 8312, H313. t M»nc4t;ill *0 r-jirhi 
8314, 8315, and 8318, 8316 -(two-thirds). 3 nwi'rberatoricii at 4tH) tons 21 hi. 


Cost of Complete Roasting Installation per Roaster 

'Fot vf, C 'o-vr 

No. OF TIoasterb A\ior%r I'l n llnvut « 

8.. $i:i6.73UH7 *l!7.it9l mi 

Cost consists of accounts 8101 to 8U3.2 dtoaHtci^ building anti rouBter'H 

8....... SliHl.lMH 73 S2i.9o7 ;u 

Cost consists of accounts HlOl tt> HI 13.2 inebmive-■■ !ltm«tcr bnildun? nntl rtiivdcr'i, M;*l f 
incIusivG—lloaBter dust chamber. 8626 to 8629 inclusive Uo.islct tlust chandHU* Ittif* 


Tracks.-Cost psr Foot 


Baihjr ('oht MA'rEui.vn < *oht 

Length OF Track Amount Per Foot Amount Pku Ftmr 
14,116 ft. $38,100.18 $2.71 $27,33.5.16 *1.01 

This cost eonsi.st.s of accounts 7301 to 7305 inclusivt*. 'Fhe 697 ft. 
was deducted from account 7303. 


*1 tiI VI, t %»•> j 
A\ft»i %t‘ t*i H i 'iMt 

.t6r».525 6t *l t.l 

<»f track which wa'i »*ii 
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CIIAl'TKH IV 

WAGE SCALE 


Occupation 
Blacksmiths. 


Fkh, 28, 1U12, 
Tkn IIoru« 
A. U. 
. $2 f»() 


Apitn. 1, IU12. 
Kink IKm iin 
A. M. 
IIJHI . 


helpers.. 




Boilermaker boss. 

Boilermakers. 

“ “ layer-out 

'* “ helpers. 

Brick masons. 

“ tenders. 

Carpenter boss. 


1st class. 

4.5U 



2nd class. 

4.U0 

4.00 . 


helpers. 

a. 00 

a .00 a 00 

a 00 


“ (with tools)..., 

“ helpers. 

Cart drivers. 

Cement finisher boss.. 


Concrete boss. 



“ mixers. 



Corral boss. 

“ men. 

.. a r»n 


Drillers. 


2 00 

Electrician boss. 



Electrician. 


... ,, 

“ helpers. 

.* ..... 


Engineers, locomotive 

;!.2r, 


“ compressors.... 

“ stationary. 



Janitors. 


2.00 

2. CHI 

Labor bosses. 

a 2f» 


. 4.00 

2.f»0 

Laborers. 

1.711 .... 

il.CH) 

1.75 

Machine shop boss... 

(outside). 



Machinist.. 

. 4,00 


“ helpers___ 

. ;i. 00 


Minors, underground, 
surface. 

»2 76 
2.26 

OflSce boys. 


Pipe fitter boas. 



Pipe fitter. 

_ 2 m . 


“ helpers.... 

A—American. 

M—Mexieiiti. 



Jt h\ 21 

, 1012. 

Ji l.t 1 

101.1, 

Kr.rr. 1 

. imiM. 

Nink I Ini «ii 

I Ini m 

i'Onlir ffnt'H 

A. 

M. 


,\l. 


>M. . 

$1 50 


II 50 


II 21 

1 50 


:i iHi 

:i oil 

.»ii 

.! ..H 


. f»0 



a Hit 

a no 

2 Ml 

2 26 



a 50 


a 25 

1 , . 



5 ail 


it All 


4 fill 


4 ;.o 


i 25 




4 75 


4 7:\ 

00 

ll 00 


a HO 

a HO 

1 Itti 

1 .. 



HI 50 

*2 2'* 

Oi ?,0 

*2 

a 00 


5 00 


a itif 


4 50 


1 50 


1 a» 


:t III* 


a itii 


2 ail 


:i fsii 


.1 ;»M 


.i ill} 

.. .. 





a HO 


t 50 



;* ho 





a 5ii 

a Ah 



4 fiO 


4 00 

1 Ml 

4 IMI 



:i 50 

2 2!$ 


:i 50 


A an 


j ».* 







5 00 


i an 






a 00 




4 511 


1 2n 




:i III! 

2 25 

2 #5 






:i lilt 


0 Ml 


.1 5tl 


:i Ml 


:t oti 

2 25 











4 00 


4 Oil 


i fit! 


* ■ ‘ * 

..... 

4 Mi 





2 tMi 

. . , . , 

2 tm 


1 75 


. . . , 




2.011 

»,... 


!i 111 


f, oil 



9 • » . . 

h ! tt 1 




4 fiO 

. . . . , 

4 fill 


•1 2A 

. . . . 

.1.00 

1 00 

:i III! 

2 Ml 

a Oil 

;i 00 


2 75 






2 25 

..... 



..... 




2 00 


S2 00 






►1 n®, 

,, . 


5 All 


a AH 




4 AO 


•1 25 




:i 111 

2 25 

1 fill 



* fvigitt 8 Kttm Ipujfs, 
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Wage Scale 



Feb. 28, 1012, 

April 1, 

1912, 

July 2- 

1, 1912, 

JtjLY B 

1912, 

Sept. 1, 1912, 

Occupation 

Ten Hours 

Nine Hours 

Nine Hours 

Nine Hours 

Euarr Hours 

Plow holders. 

. 

2.25 

2.25 






Plumbers. 




4.50 





“ helpers. 




2.00 





Rigger boss. 


4.50 


5.00 


2.50 



Rigger. 







4.25 ..... 







4.50 



“ helpers. 


.) or^ 

2.25 



2.25 

2.25 

2 25 2 25 







2.50 

2..50 

2,.50 2.50 







2.00 

2.00 


Stone mason boss. 



2,50 






“ “ 

. 2.00 


2.00 


2.00 




Steam fitters. 




4.50 





“ helpers. 

Teamsters. 4 and 9 




2.00 





head. 


2.00 , 


2.00 





“ 2 head. 


2.00 

2.00 

2.25 

2.25 

2,00 


2.00 ..... 

“ fre.snos and slips. 

2 2.5 2 25 

2.00 

2.00 

2.50 

2.50 




“ plow. 

2.75 . 

2.25 

2,2.5 






Tinners. 




4.00 


4,50 


4.25 . 

“ helpers. 




2..50 

2.50 



2.00 ..... 

Tool room man. 



2.00 

2.25 





Tool sharpeners. 



2,50 

2.50 


4.00 



Track boss. 




4.25 





Water boys. 

. 1.20 


1.00 

2.00 

2 t)0 

2,00 

2,00 

175 1.7. 

Warehouse ludp. 






O.tlO 

2.50 

2.00 .... 


(IIIAPIMOU. V 

RAW MATERIAL PRICES 


Prices of Raw Material F. O. B. Clifton During New Smelter Construction 


Name 

Aaplialfc (Trinidad).... 

Asbestos sheets.... ..... 

Brick red standard, 2'' X 4" X H"...... 

“ silica A1 straights, 2^' X 0" X 12"...... 

" “ B 2 " X 41" X 9"...... . . . . 

“ " C2 “ 2" X d" X 20".... 

“ " D 1 " :r X iV' X 15"... 

“ Fire “Star", 2|" X -U" X 9" ...... 

'* " “Athens,” 2|" X 4i" X 9" ..... ...... 

“ MagiK'site straights, 2J" X 4|" X 9" ...... . . 

“ “ StHS'ial MhaiK‘M at rate of $1H9.40 t>er M briek 2|" X 4 |' 

contents, r.ff> “A” special is 2.2790 larger than a 
wonld cost 2.2799 X $189.40. 

Bolts, carriage |" X 2"...... 

“ machine X 2"..... . 

“ “ r X 2"... 

“ “ t" X 2^1. 

Belting conveyor rublx'r, 7- 5 20" widtj... 

“ “ “ 5-220" “ ..... 

" “ “ 9 4'*", 20" “ .. 

Castings, rough iron........... 

Cement, “El Toro” brand...... 


Btoor. Emit 

...... S2,92 (Hvt. 

...... 5 tlH 

...... 19.OKU M. 

..... lit 

...... 52.20 ” 

....... IHI.19 

....... MH.92 

....... 49 tm “ 

...... 40,Of) 

...... 171.4«l 

X 9", figtuing Irom etjbien! 
X 4" X 9" briek, tlierefure 

....... 0,97 i\ 

....... 1,01 

. 2,20 “ 

__ 1.2 Ot 

...... 2 92 Bln ft 

. I.919H 

2,1H9H 

, . .2.0tH.o 2.00 Vwi 

. . 0,7225 .nark 
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t^NlT t'UNSTHrt’TIUX r<i8TS 


Prices of Raw Material F. 0 . B. Clifton During New Smelter 

Name; 

Olay, fire... 

Coal, gtcatn.... . . 

Conduit galvanigod... 

(lasolino..... , , 

Greaso “Arctic” No. 4.. 

Glaea, factory riblanl, X 

Hay, alfalfa.... 

Iron, corrugated No. 22, lO-ft. Icniitloi . . . . 

Y galvanir,fd No. 20... 

“ round and square, haw... . , 

“ flat haac.... 

“ ahetda.. ..... . ... 

Luinhtir, comnum U. G P ..... 

No. 2 T & (i lluoring. . 

Load, wliito...... , . 

Linx* burnt.. 

Nails, eontnion, ham*.... ... 

Oil, linsood.. , . , , 

“ coal.... 

Pipe, black I in........ 


” “ 4 in..... 

“ “ 0 in.... 

“ “ Kin.. 

“ aewcT n in.. 

“ “ 12 in.. .. 

" ” 21 In...... 

Powder, black.. 

“Hercub'H,” 20 juu cent, 

llaila, GO, aecond-hand.. 

Hope, Manila, bn«e.... . 

Sand and gravel.... 

Shafting a-(Ul .. 

Silicate of aoda.. 

Steel structure.. 

Ties, white oak.... 

Tile, 4 X 8 X 12”. “KI PawPL 
Valves, gate hrasH “(Tune” 1 in....... 

/' 2 in....,, . 

" “ “ a In. ...... 

ITI “ a in....... 

Wire, No. 12 w(mtherproof..... . 

No. 4 double braid Htrandcd..... 

No. 12 galvanized.. 


itructioii 

(fW) 

i*tiirt; 

Tnit 

17 1)0 

ten 

r..7 17 :> 

u 

»■» .10 

C. ft. 

H 2*1 

gal. 

f 1 Iti J 

Cttt. 

rroH 

c. 


tun 

|i 0 7,'t) 


.1 |o 

cut. 

7 i \ /■* 


2 :pi 

70 oo 

M. 

Jt 7h 


h M> 

cut. 

to Oil 

f lOi 

Ht 

cut, 

0 

gid. 

«» 12 

.. 

1/ 0.1 

M ts. 

01 

*• 

.'Sfi 7fl 

• 

.if. lo 

u 

’,’h h; 

*, 

o; oi 

G .1 

i‘«;* Hti 

;!):l no 


7 iftos 

ru f. 

17 ti77l 


27 7,0 

t>.(t 

III 7itl 

cut 

1 OO IHr 

? 11 yd, 

li 7 h 

i'Ht. 

!;• lb;* 

bt.l 

;i II 

cut. 

1 lih 

carfi 

*Vh 7i;» 

M. 

*1 till 

r 

m fiti 


ti 20 

ic'u-h 

4 m 


2:1 IH 

cut 

m Mi 

\! ff. 

li |0/‘» 

cut. 


















































c;ENEts.%L Flax % j ¥ ^meoeh. 

Xmnbers in circles refer to list on opposite page. 








REFERENCE LIST FOR GENERAL PLAN OF SMELTER 

(See Opposite Page) 

. Drainage Ditch 29. Boiler Building 

. Depot 30. Reverberatcries 

. 6-m. Water Main from Clifton 31. Converter Dust CbmuhAr 
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UNIT CONSTEUCTION COSTS 
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UNIT CONSTRUCTION COSTS 


CHAPTER VI 


DESCRIPTION OF COSTS 


Engineering 


Account 7100—Total Engineering Expense. 

This account is a summation of accounts 7,101 to 7,20() iri(‘lusivc, also 
of 9,000.1, power plant engineering expenses Those a(HU)unts covct the 
engineering expenditures as their respective headings would indicate. 
As the total engineering expense they represent a penaamtage of the 
total cost of the smelter, less the engineering and indire(*t (expenses, 
and have been so reported. In the making of atiy total (estimate based 
on the unit costs derived from this sliced/, it is assumcal that of the total 
estimate so arrived at, 5.40 per cent, will be tak(m an<l adchal tlun'eto 
to ascertain the item of engineering. 


Account 7001-—See Account 8999, 
Account 7004—See Account 8999. 
Account 7101—See Account 7100. 
Account 7103^—See Account 7100. 
Account 7104—See Account 7100- 
Account 7106—See Account 7100. 


Account 7201 See Account 7100. 
Account 7202 See Account 7100. 
Account 7203 See Account 7100. 
Account 7204—See Account 7100. 
Account 7206—See Account 7100. 
Account 7206“ "See Account 7100. 


YARD TRACKS AND INDUSTRIAL SYSTEM 
Tracks 

Account 7301—Excavation. 

This cost covers all of the excavating, barrow anti grading int‘.id(uit to 
bringing the road beds of the New Snitdter tracdcs to suli-grade. The 
materials worked varied from rock (Gila (-onglomeratcO through liard 
clayey soil filled with one-man stones, to light loam. The means 
employed to excavate covered tlie use of powdtT, plows, picks and 
shovels, slips and fresnos. The work covered by this cost was not 
carried on continuously, but as conditions about thc^ plant permitted 
The unit cost represents fairly the average (a)st of shallow ex(‘ 4 wating 
in large amounts about the smelter site. 

Account 7302—^Ties. 

This account represents 700 steel ties, 7,656 white-oak ties laid in 
track, 524 white-oak ties in stock, 300 Oregon pine switch ties laid in 
track, and 1,082 white-oak ties used in temporary tracks and in han¬ 
dling machinery. There is also included here the labor of unloading, 
stocking, handling to points about the plant and placing upon the 
various grades. The steel ties are 7 ft. long, furnislied with four No. 
23 clips for 60-lb. A. S. C. E. rail, laid on 4 ft. 8| in. gauge. They 
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were furnished by the Carnegie Steel Company and cost $1.66 each. 
(See Fig. 10.) The white-oak ties are rough hewn, 6 in. by 8 in. 
by 8 ft. and cost $1.05 apiece. 

The switch ties were of Oregon pine, standard size and various lengths, 
according to their position in the track and the size of frog. They cost 
at the rate of $30.00 a thousand, board measure. The account thus 
stands as follows: 

Labor. $ 425 . 1 '^ 

Wood ties. 9,614.86 

Steel ties. 1,162.98 

-- -- — $11,202.92 


The average cost of each wood tie in the track rc^presents $1.31. The 
ties were laid about 58 to the 100 ft. (See Fig. 10.) 

Account 7303—^Rails and Rail Fastenings. 

The rails covered by this account were scuiond hand, purchased from 
the Arizona and New Mexico Railway; 60 lb. A. S. (h K. standard. 
The track laid totaled 14,813 ft. long and was dividcHl as follows: 


On wood tics in dirt On trestle 


Track No. 6. 

.2,660 ft. 

Track No. 7.2iM ft. 

7. 

.1,023 ft. 

15.403 ft. 

8. 

.1,940 ft. 


9. 

. :H() f(;. 

On st.cHil i.ies 

10. 

. 64r) ft. 

Tra(‘k No. 13..(>65 ft. 

12. 

.1,053 ft. 


13. 

.1,396 ft. 


14. 

.1,060 ft. 


15. 

.1,685 ft. 


On wood ties in dirt 

On Ht.eel ti(;s 

Track No. 17. 

.212 ft. 

Track No. 14.283 ft. 

18. 

.279 ft. 


19. 

.290 ft. 


24. 

.585 ft. 



The account is divided up as follows: 


29,626 ft., 60 lb. rail @ $27.50 a ton.. ... . $8,147.15 

986 pr. angle bars @ $0.50. 493.00 

4,000 bolts @ $3.50 a hundred . 140.00 

4,000 nut locks $1.07 a hundred... 42.00 

95 kegs spikes @ $4.54... 431.30 

$9,254.25 

Miscellaneous.. 585.54 


$9,839.79 

Labor... 392,00 
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The miscellaneous item covers many sec-ond hand tie plates, short rail, 
material for extra angle bars made on the site, and a j)ortion of tem¬ 
porary construction. The labor item represents handling, unloading 
and work on angle bars incident to different punching of rails. 

Account 7304—^Frogs and Switches 

This item covers the cost laid in track of the following number of frogs 
purchased from the Cincinnati Frog and Switch Clompany: 

9 No, 9 frogs wiili switches 
7 No. 4 frogs with switches 
2 No. 21 frogs with switches. 


It also covers labor incident to replacing; 4 or 5 old frogs laid previous 
to the arrival of the new material. Included with the old installation 
labor is the cost of making several luw switch points. 

Account 7306—Laying, Surfacing and Ballasting. 

This account covers the laying of all tracks in the industrial system 
about the smelter and the ballasting of sucdi tracks where ballasting 
was required. The total amount of track laid was 17,130 ft, of which 
697 ft. was upon steel trestles. 

The ballast used varied ac(U)rding to the conditions prevailing at the 
time. A large amount of the trade was ballastcHl with material bor¬ 
rowed near the site, while other portions were l)allaHted with red 
oxide tailings from the leacher at the (U)st of $0.25 a yard, (utlu^r dumped 
upon the track and spread with the use of the loc(unotive» or because 
of the excessive degree of track curvature for the locomotives, dumped 
and hauled to the place reepiired. 

The work of track laying and ballasting oxtendcsd over many months, 
being prosecuted as the tracks were reepiired for us(i, and in some^ c-ases 
as the steel arrived or ballast could be obtaitunl All tracks were stand¬ 
ard gauge. 

Trolley System 

Account 7306—Poles and Setting. 

This account covers the cost of stands, poles and ties to whiedi the poles 
were attached as well as the labor incident to thc^ (erection of this work. 
There were 102 poles made of 4-in. pipe on an average of 16 ft, long set 
in a cast-iron stand 16 in. high. Tlie accompanying sketclies show 
four different conditions; double track with two poles used on the far 
sides of both tracks; double tracsk one pole used bcitwcum two tracks; 
single track and one pole and bracket on the under side of the slag 
track cut floor. (See Figs. 1, 2, 3 and 4.) 
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Account 7306.1—^Brackets and Wiring. 

This account covers all the material and labor incident to putting up 
the trolley line brackets, stringing the wire and insulating the work. 
The length of the trolley system is 7824 ft. of which 7,346 ft. is No. 000 
H. D. grooved copper wire and 478 ft. of 25 lb. rail used through the 
slag track cut. The cost here has been figured on the lineal feet of 
system. Below is a list of the majority of items in the material 
account. 

50 Insulator brackets similar to Ohio Brass Co. No. 1,254 
200 Trolley brackets similar to Ohio Brass Co. No. 10,998 
Six 15° frogs similar to Ohio Brass Co. No. 10,115 
Six 15° frogs similar to Ohio Brass Co. No. 10,016 
Three 15° frogs similar to Ohio Brass Co. No. 10,888 

The messenger wire was J-in. strand extra soft galvanized steel strand. 
Extension arms were made of l|-in. pipe, 9 ft. long. One-ciuarter 
inch rod was used for arm brace. The voltage carried for the line is 
230 D. C. 

Account 7306.2^—^Rail Bonds. 

This account covers cost of all material and labor ineidemt to making 
the electrical bond throughout the trolley system. Each bond 
quired the drilling of two l-in. holes through the web of the rails. 
For the most part it was necessary to remove and replae.e the angle bars. 
Five hundred twenty-one No. 000 cable rail bonds with |-in. liollow 
comp, studs, 1 ft. 11 in. center to center—sc'.e Fig. 5—typci (h P. 2— 
A. S. & W. Co. furnished complete with drift pins. (See Fig. 5.) 

Account 7306.30—Lighting. 

This account covers the cost of all material and labor incident to light¬ 
ing the trolley line. The electricity here used was taken dinu^t from 
the trolley lines. Fifty-seven lamps—240 volt—120 watt carbon fila¬ 
ment were installed. Four thousand feet of wire were used. 


Rolling Stock 

Account 7307—-Cars, Electric Locomotives, etc. 

This account covers the cost of the following equipment together with 
the labor of unloading, trying out, removing the air brakes from the 
slag cars which came in on their own wheels, installing extra controllcTs 
on slag cars, and a large amount of repair work not carried by account 
7307.1. 
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Three 18-toii calcine cars, weight of each 
including electrical equipment 33,200 lb. 

from Kilbourne & Jacobs Mfg. Co. 

Four 225-cu. ft. capacity electrically oper¬ 
ated slag cars, from M. H. Treadwell 
Co. Cars are side dumped by 15-h.p. 
motors; can also be dumped by hand. 

Weight of one car 57,000 lb. 

Two 18-ton electric locomotives from 
Westinghouse Mfg. Co. Draw-bar 
pull 8,000 lb. Each locomotive has two 
84-h.p. motors. Weight of each loco¬ 
motive is 43,950 lb. 

Weight of each locomotive is 43,950 lb,. . 
One clinker larry car, 121 tons capac-ity, 10- 

h.p. motor, weight 11,000 lb. 

Two trailer cars, 165 cu. ft. or 25,000 1!>. 

capacity, weight of each car, 5,000 lb... 
Two 15-h.p. 220-volt drum type controllers 
for electric locomotives to dump slag cars 
One pair Schoen rolled steel wheels with 

axles for slag cars above. 

Miscellaneous material. 


(See Figs. 122, 123, 124, and 125.) 


"sr ■‘■0“ 

$7,200.00 $1,394.22 $8,594.22 


513.48 12,133.48 


11,620.00 

8,500.00 

8,500.00 

1,450.00 

680.00 


1,380.03 

1,380.03 

176.00 

160.00 


9,880.03 

9,880.03 

1,626.00 

840.00 

165.64 

115.66 

662.60 

$34,017.63 


Account 7307.1—Calcine Car Alteration. 

The calcine cars with their pantograi)li8 on top were ku) high to operate 
successfully beneath the roasters. To overcome this diffitnilty the 
tracks beneath were lowered 1 ft. and the cal) end of the car was 
cut down 18 in. in height. The pantograph was then pla(‘ed on tln^ (‘al> 
end of the car. Much difficulty was also experiemHid witli tlie panto¬ 
graphs themselves, especially when the cars were on short curv(^s and 
taking switches. This account covers all the labor and material inci¬ 
dent to overcoming these difficulties. 


Trestle Approach to Reverberatory Building 

Account 7308—Excavation. 

The ground excavated was cemented sand and gravel, overlain with 
soil permeated with caliche. All the work was done by hand, using 
picks and shovels. The excavated material was cast to the side of 
the pier holes, and in some cases it was handled three times. 

Account 7308.1—Foundation. 

The kind of foundation here represented is the pier typo. Sixty piers 
were cast 5 ft. by 5 ft. by 8 ft. One large abutment was 26 ft. high, 
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including its footing. The mixture of concrete used was 7 parts of gravel 
and sand to 1 part of cement, mixed by hand and transported in wheel¬ 
barrows, an average of 80 ft. There was no reinforcing, but two anchor 
bolts, I in. by 2 ft. long, were placed in every footing. About 70 
per cent, of the concrete was formed. The pier tops were finished to a 
perfect elevation. This is true of all other foundations where they 
support steel columns. 

Account 7308.2—Steel Structure. 

This steel trestle was a part of a contract between the Arizona Copper 
Co. and the Kansas City Structural Steel Co. who furnished erected 
the major portion of the structural steel about the plant, at a ton 
price of $72.80 f.o.b. El Paso, and the corrugated iron at $81 
f.o.b. Pittsburgh. In every case where a steel structure occurs 
in this cost sheet, an additional amount of money has been expended 
for a variety of purposes. A now unit price is therefore obtained 
which varies with the structure in question. The extra cxpens(\s 
entailed are the freight from Pittsburgh and El Paso, the lumber for 
nailing strips, air lines and power for riveting and eretiting, extra 
trackage to deliver steel within required distanc^e of erection site 
according to contract, and many smaller items rightly debited here. 
The unit figure therefore arrived at gives the acitual cost of the steel 
structure as it stands in every case. There wcu'c 1()3.97 tons of struc¬ 
tural steel used here. 

Account 7308.3—Woodwork. 

This account covers the labor and material for the ties, walkways and 
railing upon the steel trestle. In the case of the ties tluiy were laid 
for large part upon 173-ft. radius curve and required dapping to accom¬ 
modate a |-in. web projection of steel plate sticking up from each 


of the two girders which they spanned. The material used was as 
follows: 

18,398 ft. b.m. 8 in. by 8 in. ties o.p. $652.98 

9,248 ft. b.m. 2 in. by 4 in.; 4 in. by 4 in.; and 2 in. by 12 

in. 872 lb. J-in. round iron. 21.37 

Nails, bolts and miscellaneous. 94.57 


$768.92 

150 Ton Track Scales—Receiving Yard 
Account 7309—^Excavation. 

The excavation was in tight sand and gravel. It was done with pick 
and shovel, handled into cars and hauled 500 ft. 

Account 7309.1—^Foundation. 

This was a job of plain concrete mixed 8 parts sand and gravel to 1 
part cement, hauled 2,000 ft. by teams and wheeled in barrows 50 ft. 
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to place. The concrete was principally walls with a few piers. Eighty 
per cent, of the exposed surface, other than top and bottom, was formed. 
A great many |-in. bolts were set in the concrete. (See Fig. 7.) 

Account 7309.11—Cost and Erection. 

This account covers the material and erection of one 50-ft., 150-ton 
suspension platform track scale with type-registering beam, graduated 
by 10 lb. The platform was arranged for two gauges of dead and live 
rails—4 ft. 8J in. and 3 ft. The scale was furnished by Fairbanks 
and Morse. The material portion of this account is divided up as 
follows: (See Fig. 7.) 


One 50-ft. 150-ton suspension platform track 

Cost 

Freight 

Total 

scale. 

294 rail clips. 

SI,351.00 
45.00 ] 

$486.09 

$1,837.09 

75 stands and 72 rail blocks. 

Patterns for blocks and stands. 

211.85 
28.70 j 

77.36 

362.91 

Structural steel for track scales. 

Twenty-five 10 by 12 6 ft. ties and 2 by 12 



1,089.62 

planks covering. 



55.83 

Bolts, washers, round iron, nails, etc. 



105.41 

$3,450.86 


Account 7309.30—Scale House. 

This account covers the cost of material and erection of the scale house. 
The building in plan is 9 ft. 6 in. by 10 ft. with a shed roof. In front 
it is 10 ft. 6 in. high, and in the rear 8 ft. The studding is 2 in. by 4 in. 
and the rafters are 2 in. by 6 in. The siding is corrugated iron and on 
the roof is 1-in. sheething and composition roofing paper. There are 
two windows in both front and rear, and a door in each end. (See 
Fig. 8.) 

Bridge No. 1 

Account 7310.1—-Foundation. 

The concrete covered by this account consisted of two footings about 
6 ft. by 6 ft. by 55 ft. with two abutments about 3 ft. by 14 ft. by 55 ft. 
at base to 14 ft. at top. It was plain concrete, 7 parts sand and gravel 
and 1 part cement, mixed by hand and by machine and wheeled 45 ft. 
to place. Ninety per cent, of the vertical and inclined surfaces were 
formed. 

Account 7310.10—Bridge No. 1 Steel Work. 

This work was covered by the Kansas City Structural Steel Co.'s 
contract. (See account 7308.20.) The bridge consisted of two gird¬ 
ers—each of three 18-in. by 50-lb. by 20-ft. I-beams, connected with 
bolts and separators and anchored to the foundations with four 1-in. 
bolts. 
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Culvert No. 1 

Account 7311—Culvert No. 1 Masonry. 

This was a stone culvert 534 ft. long, with inside dimensions 4 ft. by 4 ft. 
The top was built of old 504b. rails at $15 a ton, spaced 84n. centers 
and rendered tight with stones set with cement mortar in between rails. 
There is 20 ft. or more fill over the culvert at various points. The 
stones laid in cement mortar for the sides and bottom were obtained on 
the site. 

Retaining Walls 

Account 7312—^Excavation. 

This was a long narrow cut through fill, earth, and sand and gravel. 
It was taken out with picks and shovels and transported 200 ft. with 
slips. 

Account 7312,1—Concrete. 

The concrete covered by this account was a wall of gravity secition, 
8 in. at the top, of various heights and 80 ft. long. The mixture used 
was 7 parts sand and gravel to 1 part cement, wheeled 50 ft. Half 
of the yardage was hand mixed and half machine mixed. 

Account 7312,20«—Masonry. 

This wall was built of stone which was gandy to the site and was laid 
in cement mortar. The wall was 124 ft. long, 12 in. to 18 in. thick 
and from 2 to 5 ft. high. 

40-Ton Track Scales on Calcine Track 
Account 7313—Excavation. 

The excavation hero covered was a small rectangular cut through tight, 
red soil, filled with largo stones. It was picked, shoveled and wluKdcd 
in barrows 50 ft. 

Account 7313.1~Foundation. 

The concrete under this account was small walls about 30 ft. l)y 5 ft. 
by 22 in. and a 10-in. slab. It was mixed 7 parts sand and graved to 
1 cement by hand and wheeled 25 ft. to place. About twemty-six 
|-in. bolts were set in the concrete. Eighty-five per ccuit. of iho 
vertical surface of this concrete was formed. (See Fig. 9.) 

Account 7313.20—Cost and Erection. 

This account covers the cost of the material and its ercud.ion of one 
40-ton track scale. The scale platform is 24 ft. long with on(‘. 4-ft. 
8J-in. track passing over it. It has a typ(^ registering l)eam. Tlu^ 
scales were furnished by Fairbanks Morse (]o. Itemized, the mat(^- 
rial accounts stand as follows: 
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Cost Freight Total 


1 40-ton track scale complete. $400 $110.86 $516.86 

G-in. by 6-in. ties; S-in. by 12-in. stringers. 2-in 

by 12-m. decking. 26.19 

6-in. and 5-in. channels and 5-in. I-beams. 102.85 

Strap steel, bolts, pipe, hauling, etc. 64.95 


$710.85 

(See Fig. 9.) 

Account 7313.30—Scale House. 

Same as 7309.50—practically. 

Trestles to Receiving Bins 
Account 7314—^Excavating. 

This excavation covered two large abutments 6 ft. in the ground and 
10 piers going about 15 ft, into the ground. The material excavated was 
earth and adobe. It was handled in the pier footings by a windlass. 

Account 7314.1—^Foundation. 

The concrete here covered was in two large abutments and in 10 piers. 
The abutments were about 8 ft. by 16 ft. by 24 ft. and the piers 7 ft. 
by 7 ft. by 23 ft. Forty-eight |-in. bolts were set in the (U)n(a’et(^. 
Twenty per cent, of the vertical surfaces were formed. The concrc^te 
was mixed in proportions of 7 parts sand and gravel to 1 part cement. 
A large amount of boulders wore used in the piers. Th(^ concu’ctc^ was 
both hand and machine mixed, and was wheeled in barrows an average 
of 200 ft. 

Account 7314.2—Steel Structure. 

There were 109.53 tons of structural steel used hero. 

Account 7314.30—Woodwork. 

The woodwork here was practically the same in every respect as 
7308.50, with additional walkways of 2 by 12 planks, nailed to strips 
bolted to the steel. 

16,920 ft. b.m. 8 by 8 ties and 6 by 6 guard rails. 

10,286 ft. b.m. 2 by 12, 2 by 4, 4 by 4 walk and 27,206 ft. total b.m. 
railings was used. 

(See Fig. 6.) 

Receiving Bins 

Account 7401—^Excavation. 

This work covered the digging of a number of piers 7 ft. by 7 ft. to a 
depth ranging from 16 ft. to 25 ft. into gravel. The dirt was easily dug 
but had to be handled from the lower half of the holes with windlasses. 
It was carted away at the top 225 ft. 








UNIT CONSTRUCTION COSTS 


1567 


Account 7402—^Foundation. 

Only 5 per cent, of this concrete was formed. The lower part was 
machine mixed in proportions of 12 gravel and sand to 1 cement, while 
the upper part was 6 to 1. It was wheeled 200 ft. to place. The top 
surfaces were trowel finished to a perfect elevation for receiving the 
steel. 

Account 7403—Steel Structure. 

There were 11.35 tons of corrugated and 341.74 tons of structural 
steel used here. (See account 7308.2. See Fig. 11.) 

Account 7404—Gates. 

This account covers the cost of material, unloading hauling, fabrication, 
alteration, and erection of 30 gates beneath the receiving bins. All 
cast-iron parts together with operating wheel, shaft and gat.e ii.stlf 
were purchased outright. 

The chutes attached to the gates were fabricated in the now snultc^- 
shops. The parts wore assembled in the field and tluire (irc^ctcid. Tlu^ 
holes in the steel structure to which the gates were attadunl had to b(‘ 
rebored in the field. The counterweights for the 12 coarsci ortvbin 
gates were made on the job and erected. Tlu^se 12 count(n’W(lglit(Hl 
gates are opened by rack and pinion, operabul by a hand wIuhI and 
cutup through the stream. The chutes to guide the orc^ t-o tlu^ feunhu’ 
are of |-in. plate, while the gate is f in. The other 16 gatens for 
the concentrate bin are similar to the above, but ar(^ not countcT- 
weighted and cut down through the stream. (See Fig. 12.) 

Account 7406—Conveyor No. 1. 

This account covers the entire labor and mat(u*ial eonn(H!t(^d with thc^ 
installation of conveyor No. 1. It docKS not include the stinl frames to 
which the idlers are attached, but does cover the cost and installation 
of the traveling feeder with the necessary ties, rails, wire and motor. 
This segregation of charges is true of all conveyor (;ost.s givcui in this 
Cost Sheet. All the conveyors were furnished by the Jiobins Convey¬ 
ing Belt Co. Conveyor No. 1 was a 3()-in. bolt, making a 97-ft, 
conveyor with a 3-ft. rise, operating at a speed of 150 ft. pen* minut(% 
capable of handling 100 tons per liour. It is supplied with 124n. 
material from the bins above it through a speeded feeder. (Schj 
F ig. 6.) The material account is segregated as follows: 


202-ft. 30-in. belt. 

Feeder belt. 

Cost 

. $686.80 

. 56.75.. 

Freight Total 
$46.45 .. 

Conveying idlers, etc. 

. 1,497 J 2 

185.09. 

Cent, switch. 

. 34.00 

2.20. 

Broken pulley. 

. 44.00. 


Miscellaneous material. 

. 307.73. 



One 5-h.p. motor 


87.05. 


360 '7T'J /IK nA 
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Account 7406.01—Conveyor Wo, 22. 

This conveyor is similar to No. 1. It has a 20-in. belt, making a 
conveyor 117 ft. long, with a 3-ft. rise, operating at a speed of 200 feet 
per minute with a capacity of 150 tons and taking |-in. concentrates 
through a speeded feeder. The material account is segregated as 
follows: 

Cost Freight Total 

241-ft. 6-iii. to 20-in. belt. $432.38 $31.94 . , 

Feeder belt. 56.75. 

Hobins material. 1,367.50 169.07. 

Cent, switch. 34.00 2.21. 

Miscellaneous material. 317.14. 

5-h.p. motor. 87.04. 

$2,294.81 $203.22 $2,498.03 

(See Fig. 13.) 

Account 7407—^Lighting. 

The receiving bins were lighted with 22 drop lights using 100 volts 
A. C. current. 


Crushing Plant 

Account 7701—^Excavation. 

This was a large rectangular cut for the Crusher Building made through 
cemented sand and gravel, with streaks of soil running through the 
cut hardened by caliche. The work was done with pit^k and shovel 
and handled by wheelbarrow into carts and hauled 225 ft. 


Account 7702—^Foundation. 

This concrete was reinforced with |-in. and |-in. round, mediiun steel 
rods. It was cast in walls, 12 in. thick, about 12 ft. high and as a 
12-in. floor slab. The concrete was machine mixed in the propor¬ 
tions of 5 sand and gravel to 1 cement and about 60 per cent, of 
the vertical surfaces were formed. It was wheeled in barrows 400 ft. 
up an 8 per cent, grade. 

Account 7703^—Steel Structure. 

There were 5.17 tons of corrugated iron and 19.90 tons of structural 
steel used. (See account 7308.2.) 

Account 7703.1—^Doors, Windows and Frames. 

The material here used for openings was as follows: 

9 windows and frames 3 ft. lOf in. by 7 ft. 8 in., 24 lights. ) 

4 sash and frames, 2 ft. Hi in. by 3 ft. Ilf in., 9 lights. J 


Balance, butts, catches, etc. 25.38 

Lumber for sills. 6.93 


$170.71 
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Account 7703.2—Painting Woodwork. 

All the woodwork was painted with two coats of lead and linseed oil 
in cream color. 

Account 7704—Crushing Machinery. 

This account covers the material cost and labor of installing the 
following machinery: 

One 36-m. by 18-in. Farrell Crusher, second hand, weight 


50,000 lb. 81,000.00 

Miscellaneous lumber. 93. G1 


81,093.01 

Account 7704.1—Chutes. 

This account covers the cost of material noted below, the labor of 
fabricating the spouts, hoppers, and their erection: 

1 Grizzly screen 3 ft. by 8 ft. made of 1-in. bars, having 25 -in. by 
2J-m. openings, framework made of vV.-in. plate and 3-in. by 
3-in. angles. 

1 Spout for grizzly, dumping on conveyor No. 4 made of i’\\-in. steel 
plate and 2-m. by 2-in. by J-in. angles. |-in. C.I. liners used. 

1 Hopper for crusher made of nrin. steel plates 2i-in. by 25-in. 
by |-in. angles. |-in. C.I. liners used. 

Account 7705—Shafting, Pulleys and Belting. 

This account covers the material cost and erection of the following: 


1 Pc. shafting 4 in. by 6 ft. 6 in. with two collars. $29.64 

1 Pc. shafting 4 A by 5 ft. 3 in.. . 16,51 

Two 4 i'’'rt-in. rigid pillow blocks. 58.55 

One 48-in. by 11-in. split pulley... 47.59 

One 36-in. by IG-in. split pulley. 43.71 

Two 4 I-in. safety collars. 5.39 

43 ft. 10-in. two-ply leather belt. 60.80 

42 ft. 14-in. two-ply leather belt. 220,37 

Miscellaneous. 0.79 


$483.35 


Account 7706—Motor. 

This account covers the cost of the following material and the installa¬ 
tion: 

One 50-h.p. Crocker-Wheeler squirrel-cage motor with starter $478,41 
Lumber for housing motor. 35.23 

$513.64 

Account 7707—^Power Wiring. 

Account 7707.1—Lighting. 

This account covers the cost and installation of the following material: 
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8 drops 16 candle power 

30 ft. brewery cord 

350 ft. No. 12 weatherproof wire 

45 ft. 1-in. conduit. 

Switches, bolts, etc. 

Sampling Plant 

Account 7801—Excavation. 

This account covers the excavation of the sampling plant and the 
necessary backfill tamped in 5-in. layers in the low parts where the 
basement concrete floor was cast. It was done with picks, shovels 
and wheelbarrows, through earth, sand and gravel. 

Account 7802—^Foundation. 

This concrete was cast in the walls and piers of the sampling plant. 
It was mixed by machine in the proportions of 7 parts sand and 
gravel to 1 part cement and wheeled in barrows 150 ft. Ninety per 
cent, of the vertical surfaces of the concrete was formed. The cost 
of all anchor bolts as well as the finish to exact level for building 
columns is included here. 

Account 7802.1—Concrete Ground Floor. 

This was plain concrete floor laid with sand joints in about 6-ft. square 
blocks 5 in. thick, in the proportions of 5 parts sand and gravel to 
1 cement. The top finish was 1 in. thick, made 2 parts sand to 1 
cement, troweled smooth. The concrete was mixed by machine 
and transported 175 ft. in barrows. 

Account 7802.2—^Reinforced Concrete Floors. 

This concrete was cast over steel I-beams, using forms between the 
steel beams. The mix was the same as the above floor with the 
same top finish. The reinforcing used was Clinton welded fabric 2- 
in. by 12-in. mesh. The floor was 4| in. thick. The concrete was 
mixed by machine and transported 500 ft. to place by wagon, wheel¬ 
barrow and hoist. 

Account 7803—Steel Structure. 

There were 13.46 tons of corrugated iron and 97.39 tons of structural 
steel used. (See account 7308.2.) 

Account 7803.1—^Doors, Windows and Frames. 

This account covers the purchase price and erection cost of material 
enumerated below. The doors are not given in the list, as they were 
made upon the job, but correspond to the frames noted. Necessary 
hardware is also included in the cost. 

Fourteen 24-light windows 3 ft. 9i in. by 7 ft. 8 in. by If in. 
with frames 

Twenty-nine 40-light windows 1 ft. 5i in. by 3 ft. lOf in. by 
If-in. with frames 
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Two 94ight windows 2 ft. llj in. by 3 ft. llj in. by If in. 
with frames 

One 4-ft. 8-in, by 7-ft. 4-in. door frame 
One 9-ft. 2-in. by 8-ft. 10-in. door frame 
Three 4-ft. 8-in. by 7-ft. 4-in. door frames 
Five 3-ft. 8-in. by 7-ft. 4-in. door frames 
One 3-ft. 8-in. by 7-ft. 2-in. door frame 

One 9-ft. 2-in. by 9-ft. 2|-in. door frame $504.90 

(See Fig. 14.) 

Account 7803.11—Painting Doors and Windows. 

This covers the material and labor of applying two coats of lins(HHl oil 
and white lead. 

Account 7804—Shafting, Pulleys and Belting. 

This is not a good cost. The labor is unquestionably too low and luis 
been absorbed by some of the following accounts up to a(!count 7807.5. 
Eighty-five feet of shafting, varying in size from to 8iV» in. 

with 28 pulleys of various diameters and face with the various hang(n\s, 
collars, etc., and 1,325 ft. of 3-in. to 12-in. leather Ixdting w(a*(^ to l>(‘. 
taken care of here. The material is cornait. (S(^e hhg. 108.) 

Account 7806—Motors. 

The material covered by this account is as follows: 


One 15-h.p. squirrel-cage motor. $189.94 

One 75-h.p. slip ring. (>44.00 

Overload release. 14.25 

Miscellaneous. 39.38 


$887.57 

Account 7806—Power Wiring. 

Account 7806.1—Lighting. 

36 drop lights. 

No. 12 weatherproof wire used in conduit. $140.57 

Account 7807—Rolls and Samplers, Cost and Erection. 

This cost covers the price and installation of the following material, 
together with the application of two coats of Dixon^s Silica (Irapliitc* 
paint upon the Rolls, Samplers and Chutes: 


2 sets 24 by 12 rolls, from Chalmers 

Cost 

Freight 

Total 

and Williams. 

1 set 42 by 16 rolls, from Chalmers 

$1,330.00 

$344.16 

$1,674.16 

and Williams. 

1 set 48 by 12 rolls, from Chalmers 

1,567.50 

482.40 

2,049.90 

and Williams. 

One 27-in. Snyder sampler with 28- 

1,710.00 

716.43 

2,426.43 

in. by 3|-m. pulley T. & L. 

38.00 

5.04 

43.04 
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Cost Freight Total 


Two 42-m. Snyder samplers with 40- 

in. by SJ-in. pulley T. & L. 

1 No. 1 Vezin sampler with spout 
arranged for 5 por cent, cut, Allis- 

Chalmers. 

1 No. 3 Vezin sampler with spout 
arranged for 10 per cent, cut, Allis- 
Chalmers. 


Two 5-T steel plate crawls for 12-in. I's 
One 4-T steel plate crawls for 10-in. I’s 
Two 3-T steel plate crawls for 9-in. I’s. 

One 5-T Triplex chain block. 

One 4-T Triplex chain block. 

Structural steel, machine parts. 


133.00 

29.95 

162.95 

162.00 

20.51 

182.51 

220.00 

45.64 

265.64 


Cost 

Freight 

Total 

.$104.00 $15.76 S119.76 

. 40.00 

6.11 

46.11 

. 64.00 

8.61 

72.61 

. 112.00 

14.49 

126.49 

. 88.00 

9.10 

97.10 

632.44 


Miscellaneous, etc. ,899.14 

(See Figs. 15, 16, 110, 111 and 112.) 

Account 7807.10—Cast Iron Liners and Drying Pan, and Erection of 
Chutes. 

This accQunt covers the erection of account 7807.5, and the cost 
and erection of the following: 


1 Sample drying pan 8 ft. i in. by 5 ft. 2^ in. $136.11 

|-in. C.I. liners for chutes, castings c. 865.75 


SI,001.86 


Account 7807.20—^Elevators. 

Below is a description of the elevator with the material cost. The 
erection is too low and not usable. 

33 ft. between head and tail shafts 
Head and tail pulley 34 in. by 9 in. 

Drive pulley 23 in. by 6 in., 40 h.p.m. * 

All housed with No. 10 plate steel casing 
72 ft. 6 in. of 8-in. 6-ply rubber belt 

Forty-eight 6-in. by 4-in. malleable buckets, style A.A. Mfrs.^std. 

Liners for casing made of white iron f in. and 1 in. thick 

Cost.:. $458.22 

(See Fig. 11.) 

Account 7807.6—Steel Chutes. 

This is the average cost per pound of material and labor for fabricating 
all steel chutes used in the sample mill. In general they were made of 
T^-in. plate and light angles. The cost of erecting is in 7807.1 
and in the comparative costs are found the individual chute costs. 
(See Fig. 109.) 
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Account 7809—^Keystone Plate Partitions. 

1,523 sq. ft. of No. 14 Keystone Plate partitions were erected by 
riveting the plates together and attaching them to the structural steel 
of the building. The plates were orginally intended for a roof upon 
the Roaster Dust Chamber and had each long edge turned up If 
in. The cost of cutting these edges off is here included. (See Fig. 
113.) 

Account 7810—Alteration of Chutes and Machinery. 

Bedding Plant and Bunker Bins 
Account 7901—Excavation. 

This excavation involved making long, deep, oblong cuts through 
earth and sand and gravel bonded with caliche. It was necessary to 
use power to shako up the ground, followed in some cases with plows. 
A part of the work was handled with slips and fresnos; another part 
by picks, shovels and wagons. The average haul was 600 ft. 

Account 7902—Foundation. 

This concrete yardage was made up as follows: 


550 ft. footing, 4 ft. wide by 2 ft. deep-plain 
550 ft. wall, 1 ft. 6 in. thick by 5 ft. high-plain 
1200 ft. footing, 3 ft. 6 in. wide by 10 in. deep-plain 
600 ft. wall, 1 ft. 6 in. thick by 6 ft. high-plain reinforced coping 
600 ft. wall, 1 ft. 6 in. thick by 11 ft. high-plain 
320 ft. footing, 7 ft. wide by 3 ft. deep, reinforced with i-in. and i- 
in. rods, 6 in. on centers 

320 ft. wall, 4 ft. 5 in. thick by 11 ft. high, reinforced with |-in. rods, 

12 in. on centers 

12,700 sq. ft. rough finished slab, 5 in. thick 

The concrete, of which 85 per cent, of the vertical surface was formed, 
was machine mixed, in the proportions of 7 parts sand and gravel to 
1 part cement. It was wheeled to place in barrows, a distance on the 
average of 180 ft. About half of the yardage was reinforced. 

Account 7903—Steel Structure. (See account 7308.2.) 

Structural steel. 510.41 tons 

Corrugated iron. 38.30 tons 


(See Fig. 114.) 
6 


548.71 tons 
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Account 7904 r— Conveyors 7S V. (See account 7406, and Fig. 91.) 
Conveyor 7^ has a 20-in. belt, 180 ft. 3 in. from center line to center 
line of head and tail pulleys with an 8-ft. 9-in. rise, operating at a speed 
of 300 feet per minute, with a capacity of 150 tons per hour. It 
takes |-in. material which it unloads through a 20-in. automatic 
tripper. It brings the fines from the Conveyor 5 to the bedding con¬ 
veyors. Conveyor V has a 20 in. belt, 200 ft. long from center line 
to center line of head and tail pulleys with a 9-ft. 2-in. rise, operating 
at a speed of 400 feet per minute, capable of handling 100 tons per hour. 
It takes 2§-in. material from Conveyor 6 which it unloads through 
an automatic tripper into the Bunker Bins beneath. The original 
installation here called for a bedding tripper at $950, which was 
superseded by an automatic tripper. Both charges are in this ac¬ 
count. For a proper unit cost here, this charge of $950 should be 
deducted. 

The woodwork noted below in the segregated charges includes walk¬ 
ways of two 2 by 12’s beside both conveyors, as well as decking. 


Belts. 

Conveyor material. 

2 automatic trippers and track (used). 

1 ore bedding tripper (discarded). 

Lumber. 

TJ-h.p. motor conveyor 7^. 

10-h.p. motor conveyor 7^. 

Centrifugal switch. 

Drive Belts. 

Wire for motors. 

Painting material. 

Miscellaneous. 


Cost Freight Total 
$M33.79 $102.35 $1,536.14 

. 1,451.06 . 

1,228.38 369.02 3,998.46 

950.00 . 

. 253.74 

. 138.75 

. 156.80 

. 72.40 

. 54.80 

. 97.26 

. 20.88 

. 44.44 


Total 


$6,373.67 


Account 7904.1—Conveyors 8\ 8^, 8^. 

(See account 7405.) 

Conveyors 8i, 8^ 8^ are practically identical, running out over the three 
beds. The exception is that conveyor 8^ has a 6-ft. in place of a 3-ft. 
me at the start and is 5 ft. longer. In general the three belts are 20 in. 
mde, 186 ft. 9 m. long, from center line to center line of head and 
pulleys with a 3-ft. rise, operating at a speed of 400 ft. per 

Thi. . ‘ » bedding tripper onto the beds below. 

Ihis account segregated shows as follows: 
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Cost Freight 

Belts.$2,124.73 $152.34 

Conveyer material. 1,793.55 . 

3 ore bedding trippers. 2,850.00 569.53 

Lumber, walkways, decking. 

Three 15-h.p. motors. 

Centrifugal switch. 

Drive belts. 

Electrical supplies. 

Painting material. 

Miscellaneous. 

Total. 

(See Fig. 91.) 

Account 7904.2—^Conveyors 9^, 9^, 10\ 10\ 

(See account 7405.) 

All these conveyors are on wooden supports, the material for wlii(‘h 
and the cost of walkways is here iuehuhHl 

Conveyors 9-, 9^ are identical. Tlu^y tak(i the reedaimed material 
from the beds to conveyor 10b They are 20-in. wide Ixdts, 198 ft. 
4 in. from center line of head pulley to (unitc^r linc^ of kill pulh^y p(n’~ 
fectly flat, operating at a speed of 300 feet pen* minut(‘, with a (capacity 
of 100 tons per hour. 

Conveyor 10^ takes the material from 9^ 9“, 9'*’to conveyor 11. It 
is 145 ft. 3 in. from center line of head pulh^y to (umter lim^ of tail 
pulley, perfectly flat, operating at a spcKnl of 300 feet pea* minute, with 
a capacity of 100 tons per hour. 

Conveyor 10^ takes the material from the Bunker Bin ga.t(^s to C-on- 
veyor 14. It has a 20-in. belt, is 1G5 ft. long from (umter line of luaid 
pulley to center line of tail pulley, is perhudiy flat, opcu’ating at a 
speed of 300 feet per minute, with a capacity of 100 tons per hour. It 
uses one feeder below the gates the same as on (k)nv(\yor 2. 

The material segregated is as follows: 


Belt. 

Feeder belt on 10^. 

OoHt Freight 

.$3,:i()0.70 I22H.»S 

Total 

$3,529.74 

56.70 

Conveyor material. 

. 2,718.25 



Feeder conveyor 10®. 

. 925.00 

586.4.3 

4,229.68 

Lumber for walkways, decking, framework, etc ... 


7.55.61 

5 overload releases. 



71.25 

5 centrifugal switches. 



181.05 

Five 5-h.p. motors. 



4:k5.20 

Drive belts. 



106.28 

Electrical supplies. 



243.13 

Painting material. 



52.19 

Miscellaneous. 



95.30 

Total. 



$9,756.19 


(See Fig. 115.) 


Total 

$2,277. 

.07 

5,213, 

.08 

237. 

.13 

."iOO 

.82 

108, 

.60 

72, 

.41 

145, 

.89 

31, 

.32 

63, 

.66 

8,718. 

.98 
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Account 7904.3—^Bunker Bin Gates. 

These are cast-iron chutes about 22 in. scnuirt^ with an arc. p;ate con¬ 
trolling the discharge through the bottom. All cast iron is f-in. 
thick, save the f-in. wearing plate upon the arc gate. Tlie operating 
lever was furnished in the stnudairal st('('l contract. 

42 spouts f-in. cast iron 
42 gates f-in. cast iron 

42 cover plates f-in. cast iron 11,021.04 

Account 7904.4—Chutes for Conveyors 7^ to 10“ inc. 

This account covers the fabrication, (U’oeting a-nd niatcu'iai in the 
chutes directing the ore from one belt to another at the Beds and Bunker 
Bins. Also included here are the cast-iron wearing plates for lining the 
Chutes. 

The chutes are made of j‘\piii. plate and thc^ n(Hu\ssary angles. 
The wearing plates are f in. to 1 in. thick, hard, whiter cast iron. 

Account 7906—Two Reclaimers, 

(See Fig. 116.) 

Account 7906.1—Two Reclaimers Wiring. 

This account covers the material cost and labor of installing a double 
trolley wire on three IxhIs tog(ddier with the wiring of two rendaimers 
and switchboards. The material is wire, (‘ondulets, (dnniit bin^ukers, 
and the like. (Sec Fig. 118.) 

Account 7906—Lighting, 

This account covers the labor and matcndal us('d in lighting Bed¬ 
ding Plant and Bunker Bins. 

63 carbon lamps, 16 candle power 
455 ft. brewery cord 
1,395 ft. No. 8 weatherproof wire 
1,835 ft. No. 12 weatherproof wire 
205 ft. If-in. conduit 
285 ft. 1-in. conduit. 

Account 7907—Transfer Car. 

This car was a structural steed frame al)out 4 ft. high and 62 ft. by 18 
ft. in plan. It transfers the Eecdaimers from onc^ beul to another, or 
to the repair shed under its own power, using a 7|4Lp. motor, getting 
direct current through a trolley. It was furnisIuHl by the Hobins 
Conveying Belt Co. (See Fig. 117.) 

Account 7908—Signal System. 

This account is of no value. 
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Roasting Plant 

Account 8101—Excavation. 

This covered a large surface grade made to the required elevation of 
the site, made by plows and fresnos and hauling the dirt to a railroad 
grade an average of 450 ft. This was followed l)y picks, shovels and 
carts, making deep cuts to gravel through red clay and boulders for th(^ 
steel foundation. 

Account 8102—^Foundations. 

This concrete was all cast as piers with at least 2J~in. bolts in (^a,(‘h 
pier. Only 10 per cent, of the vortical surfaces was fonmal, i,hough 
many of the piers were 6 ft. deep. One-half of tlu^ coiuaad-c'. was 
machine mixed and one-half was hand mixed in tlu^ proportions of 7 
parts sand and gravel to 1 cement. The pier tops wcu'o finished to a 
perfect elevation to receive the steel columns. The conciadc^ was 
wheeled about 60 ft. 

Account 8103—Steel Structure. 

(See account 7308.2.) 

There were 23.16 tons of corrugated iron and 422.12 tons of structural 
steel used. (See Figs. 117 and 118.) 

Account 8103.1—Elevator. 

This account gives the entire labor and material in(‘.id(ait to enad-ing a, 
52-ft. high 10-ft. 6-in. by 8-ft. 0-in. platform elevator in a self-suppori ing 
structural steel frame. It does not inchi(I(^ otluu’ tlian the <‘X(aivaiion 
and concrete pit. The account segregated stands thus: 


Structural steel erected for elevator frame atul towc^r...... $840.97 

One 5-T electric hoist with 240-voIt D.C), motor.. 1,2(U .(H) 

3,792 b.f. lumber.. 11 .fH) 

Rope sheaves, counterweights, etc.. . 29.23 

‘Labor. :i7.79 

Miscellaneous.... . 8.47 


$2,189.02 

The labor installed the motor, hoist and wood phitform. 

Account 8104—Roasters, Cost and Erection. 

This account covers the cost and erection of the roastc^r sludls as 
furnished by the Kansas Chty Structural Steel Co. and tlu^ roasit^r 
equipment, namely, the central shaft, rabble arms, rabbles, driving 
mechanism, doors to roasters, cast-iron rings, (d,c. As sc^grc^gaiHul ihe^ 
material account shows below. The HerrcsholT furnaccts have 6 supcu'- 
imposed hearths and a top drying hearth. The arms are cooled by air 
furnished by two motor-driven fans. The diameter of the shcdl is 21 ft. 
7i in. outside and 18 ft. 2 in. in height. 
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Cost Freight Total 

8 furnaces from Pacific Fouudry 

Co. designed by Gen. Chemical Co. $80,278.12 $8,010.78 $44,294.85 

Eight 1-ton steel trolleys for 0-in. Ps. 155.30 

(See Fig. 121.) 

One 1-ton duplex chain block. 27.47 

Steel shells erectcd-™-KCSBCo. 10,192,73 840.00 11,032.79 

Power for riveting. 452.25 

Miscellaneous. 303.43 


$56,320.09 

Account 8104.1—^Roaster Alteration. 

Account 8105—Brickwork. 

This account covers the cost of the bric^k, mortar materials, etc., and 
labor of the mason with helpers of installing tlu^ bri(dc in the roasters. 
The unloading of the brick from cars, the (umtcu's and (‘.arp(nit(^r labor 
are taken care of elsewhere. The britdv hcu*e uschI wm) in the main 
special shapes and 95 per cent, of them were liard bununl red brick. 
In all there were 15 difTereut shapers. Theh(‘arilis w(T(^ laul dry and the 
shell brick laid with slimes from the t^oppt^r company's concentrator. 
(Sec Fig. 133.) 

Account 8105.01—Brick Unloading. 

This covers the cost of levtding ground, c.luujking up (piantities, and 
unloading of brick from cars to roasters. Tlfis t.ot.ai cu)st in(tlud(!!S the 
unloading of all brick for roaster use, the actual amount necuhnl plus the 
extra not used. 

Account 8106.02- Brickwork Centering. 

This account covers the cost of making, installing, rcanoving and the 
material for 10 sets of cenbu-s used for putting in 4H hearths. (See 
Fig. 133.) 

Account 8106.01—Roaster Flue-spouts. 

This covers the cost of matcu-ial and (uaH*.tion of 10 spouts with gates 
from the roasters^ commoii fluc^ The mat(a*ial Ls as follows: 

10 cast-iron gates for I2|in. diamebu'spouts. 

10 spouts of No. lOplab^, 24 ft. long, 12^ dm outsidcHliamcb^r fastened 
to base of hopper by 2 in. by 2 in. angle cu)llar. 
lOf in. plate slides for gate's. 

(See Fig. 135.) 

Account 8106.02 -Tile Work. 

This account covers the mason labor, (’arpembT labor, (‘osi of tile and 
unloading, mortar materials and a luml)cir charge^ for scaffolds eiscul in 
this flue. The flue is l)uilt of tile and is about 50 ft. from the ground. 
The tile for tlie roof was laid ladavctcn T irem spannetrs from wall to wall 
The mortar was lime. (See Fig. 132.) 
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Account 8106.03—Painting Flue. 

The inside of the above flue was given one coat of silicate of soda. 
The account covers this material and labor cost. 


Account 8107—Shafting, Pulleys and Belting. 

Below is the material list erected under this account. The shafting 
was attached directly to the steel frame of the building. 


47 ft. of 3-nrm. shafting 
103 ft. of shafting 

Two 20-in. by r2-in. pulleys 
One 36-iii. by 10-in. with clutches for each 
Koaster 

150 ft. 10-in. 6-ply rubber belt 
310 ft. 8-in. 7-ply rubber belt 
Miscellaneous. 


$1,500.50 

471.85 

27.54 


$1,999.89 

Account 8108—Motor. 

This covers the cost of material and labor of installing one 30-h.p. 
motor to drive the .Boasters. It is located directly upon the first 
steel floor of the Boaster Building. 


One 30-h.p, squirrel-cage motor. $267.80 

One overload release. 14.25 

Miscellaneous wire, insulators, belt, etc. 181.91 


Account 8109- Lighting. 

The Boasters are furnished with light on all floors. 


$463.96 


Account 8112~Motor>-driven Fans. 

This covers the price and cost of installing upon their foundations 
2 motor-driven fans, which furnish the air to cool the roaster arms. 
They are 55-in. double width, full housing conoidal fans, direct con¬ 
nected, each with a 25*11.p, squirrel-cage induction motor. 

Each fan has a capacity of 22,000 cu. ft. of air per minute against 
a pressure of If in. water. 


Cost Freight Total 

2 fans and motors.$1,203.00 $199.49 $1,402.49 

Miscellaneous. 3.42 


$1,405.91 

Account 8112.1“Blast Pipe. 

This account covers the material price, cost of fabrication and installa¬ 
tion of 240 ft. of blast pipe. The installation referred to is connecting 
up and riveting the pipe in place in the field only. The pipe is made of 
No. 10 and No. 12 plate and varied in diameter from 18 in. to[36 in. 
The inlet pipe to each roaster was 18-in, diameter. 
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Account 8113—Conveyor No. 12. 

See account 7405. This conveyor tak('.s tlie mat.erial of the beds 
from conveyor No. 11 and delivers it to eonvc^yor KT and 13". It 
is a 20-in. belt, 51 ft. 3 in. from center line of tail pulU'y to center line 
of head pulley, with an 8-ft. rise, opcu-atins at a sjic'ed of 300 ft. per 
minute, with a capacity of 100 tons p((r hour. Tln^ si'^-ia-gatiiul material 
account is as follows; 


Belt. 

Conveyor material... 

One 5-h.p.m.. 

1 centrifugal switch. 

Lumber, decking and painting material 

Spout conv. 11 to couv. 12. 

Miscellaneous.. 


(\)St 

Freight 

4\)tal 

$200.42 

$14. CI 

$22:(.S('» 

;m).oi 

l.T.-SC) 

4 Hi. 77 



S7 04 


2.21 

:10.21 



20.07 



7.70 



2.50 


SS05.()r) 

Account 8113.1—Conveyors 13^ and 13 ^ 

Conveyors 13^ and 13‘'^ take the product from convt^yor 12 ruimiug 
the length of the lloastor Building mrli dtdivcu’s tlu^ ma.tcu*iu.I through 
a separate automatic tripper to tlic^ roastcn* l)ius. arc^ idtiith^aL 

Both are 20-in. belts, running ptafcHd-ly fiat, 100 ft. from c(uii(U’ line 
of head pulley to center liiu^ of tail pullt^y, (dH‘rating at a sp(H‘d of 300 
ft. per minute,with a capacity of 100 tons per liour. T\u) acu^ount for 
material stands as follows: 



( "oHt 

Fn‘ight 

Total 

Belt.. . 

. ... $s:i7.72 

$50.20 

$H0(i 

OH 

Conveyor material.. 

012.00 

•Z'ifl. 4") 

2,150 

05 

2 automatic trippers & tracjk....... 

.. 1,000.00 




Two 5~h.p. motors.. 



174 

OH 

2 centrifugal switches............. 

rhS.oo 

4.42 

72, 

42 

Drive belt.... 



.20, 

70 

Lumber, deekiag, paint... 



122, 

00 

Spouts from conveyor 12... . . . 



U, 

54^ 

Miscellaneous.. 



12, 

57 

(See Fig. 91.) 



12,472. 

22 


Account 8113.2—Stile over Conveyors 13^ and 13". 

These stiles were made of structural Ht(*cl, purclia.scul from tint Kansas 
City Structural Steel Co. and erockul by tlu^ Arizona < 'oppcT (k). 


Roaster Dust Chamber 

Account 8121—Excavation. 

Same as 8101. 
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Account 8122—Foundation. 

Same as 8102. 

Account 8123—Steel Structure. 

See account 7308.2. 

There were 14.8 tons of corrugated iron, 37G.4 tons of structural steel 
used here and 27.63 tons of No. 11 Keystone plate. (See Figs. 103 
and 131.) 

Account 8123.01—Wire Baffles. 

This account covers the cost of material, labor, and repairs entailed 
in installing 60,480 wire baffles in the roaster dust chamber. The 
wires with hooks on one end like shepherds (brooks were hung 4 in. 
on centers both ways from chains supported from the lower members of 
the roof trusses 4 in. apart. The segregation of material is as follows. 
The wires hung a few inches off the dust chamber l)ottom and 
thus of various lengths. (See Fig. 131.) 


1,008 i-in. chains 20 ft. 6 in. long with two hooks. SI,451.00 

63,964 lb. No. 10 wire (black).. . 2,877.82 

6,557 lb. No. 10 wire (black).. 301.96 

Miscellaneous... (>7.35 


S4,75H.23 

(See Fig. 131.) 

Account 8123.1—Tile Work. 

The sides of the roaster dust chamber and inclined bottom were built of 
4-in. hollow tile. This material, labor of masons and their helper’s, 
lumber for scaffolds, carpenter labor, mortar, material and power for 
hoisting are here included in the cost. 

Account 8123.11—Tile Unloading. 

This account covers the cost of unloading, wheeling, checking quantiles 
and leveling up ground to receive tile. 

Account 8123.2—Painting Outside. 

The outside of the tilo portion of the chamber, namely, sidc^s a,nd 
bottom, were given one coat of mineral red and linseed oil. Tlw mor¬ 
tar was scraped from the tilo before applying. This account coveu’s 
the labor and material. 

Account 8123.3—Painting Inside. 

The tile work on the inside of the dust chamber was given one coat of 
silicate of soda used as a paint. This account covers the labor and 
material of this operation. 
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Reverberatory Plant 


Account 8301—^Excavation. 

This was the making of a deep surface cut for the building. The 
material was principally red clay and boulders. In many cases power 
was used. In general the ground was plowed, scraped with fresnos 
through a trap into narrow-gauge side-dump cars and hauled, 2,000 ft. 
by steam locomotive to make a railroad fill. 

Account 8301.01—^Backfilling. 

This covers the cost of backfilling in the reverberatory bottoms and 
between the reverberatories. The dirt was red clay soil. It was 
plowed, hauled in wagons, dumped, shoveled into a derrick box and 
lifted by a locomotive crane over the reverberatory sites and dumped. 
It was then distributed with wheelbarrows and tamped in 4-in. layers. 

Account 8302—^Foundation. 

This work consisted of long walls averaging 230 ft. long 4 ft. at top and 
6 ft. at bottom, and of beams to withstand the reverberatory buck stay 
pressure, averaging 660 ft. long by 3 ft. by 3 ft. The walls were 
reinforced with f-in. rods, spaces about 4 to 6 in. on centers, while 
the beams were reinforced with f-in. and 1-in. rods about 4 in. center 
lines one way. 

The mixture used was 1 part cement and 5 parts sand and gravel, 
machine mixed, transported 100 ft. average, with wagons, cars, wheel¬ 
barrows and concrete carts as the situation demanded. 100 per cent, 
of the vertical surface was formed. 

Account 8302.1—Concrete Counterweights. 

These are used for the cross and header flues. Some are 1 ft. square 
from 6 ft. to 10 ft. long, cast in wooden forms. Others are circular, cast 
in steel cylinders. The concrete was mixed in a machine, wheeled 150 
ft. and made plain with 1 part cement to 5 sand and gravel. 

Account 8303—Steel Structure. 

There is in this building 55.31 tons of corrugated iron, and 405.78 tons of 
structural steel. 

Account 8304.—^Reverberatories—^Brickwork. 

This account covers all the brick, mortar material and mason labor used 
in laying the brick of three reverberatories. The overall dimensions of 
the furnaces are 104 ft. long by 27 ft. wide and about 10 ft. 6 in. to the 
crown of the arch. The side walls are 2 ft. 6 in. thick and the arch is 20 
in. deep.^ In the three reverberatories there was used 106,350 red brick, 
laid in lime mortar and 257,288 various shaped silica brick dipped in 
silica slimes. (See Figs. 77, 78 and 79). 
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Account 8304.01—^Unloading Brick. 

This account covers the cost of preparing the unloading site, building 
three brick sheds of 84,000 cu. ft. capacity, the unloading of the brick, 
checking the quantities, and piling separately 31 different shapes. 

Account 8304.02—Centering. 

This account covers the cost of material, fabrication of one center 
together with the labor and erecting and tearing it down throe times. 
The arch was made of 2 by 12 centers with 1-in. sheathing tacked on 
top. The 2 by 12 centers were spaced 18 in. centers, supported on 6 by 
8 stringers held up by 4 by 8 posts suitably braced. (See Fig. 130.) 

Account 8304.05—^Rehandling Brick. 

This account covers the transporting at many different times of the 
silica brick from the sheds to the reverberatories a distance of 500 ft. by 
one-mule carts. 

Account 8304.1—Steel Work. 

This account covers the cost of the material and labor of installing the 
steel buck stays for the roverberatories. Below is a list of material: 

Buck stays 276 12-in. 31.5-lb. beams on sides 

Buck stays 84 12-in. 31.5-lb. beams on ends 

Bails 1,212-ft. G04b. rails 

Bails 594-ft. 75-lb. rails 

Cross stay rds. 78 If in. diam. 31 ft. 8 in. long 

Longitudinal rds. 27 1| in. diam. 110 ft. 

6 steel supports for longitudinal rods made of 2 to 8-in. angles Hi lb. 

(See Fig. 78.) 

Account 8304.2—Silica Fill. 

This cost is for the silica purchased, crushed in a variety of ways, 
transported to the furnaces and tamped in places there in layers. It 
came from the Calumet and Arizona Mining (^o., at Douglas. The 
segregation of the account per ton is as follows: 

First cost Freight Crushing and placing Total 

S2.757 $1,749 $3,134 $7.04 

Account 8304.3—Hoppers and Chutes. 

This account covers the cost of material and the installation of feed 
hoppers and chutes with their gates and lovers to the reverberatories. 

Cast-iron hoppers, chutes, weights, levers, bars. $1,216.20 

300 ft. i-in. steel sash cord, 100 clips, 50 tliimbles. 23.00 


102 lb. i by 3 flat iron. 2.45 

200 lb. 11 f-in. shafting. 12.09 

Miscellaneous. 9.85 


$1,263.59 


(See Figs. 81 and 82.) 
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Account 8305 Cross and Header Flues Brickwork. 

TliLs covcn's tlu‘ vuM uf tiu^ tih\ lu’ii'k, nuadur, hunhor for scaffolds 
mason and <*arptmtcr lahta* imniimit to Iniildini^ tin* cross and header 
flues from tfu^ revi‘r!Ha*atories to tlit‘htfilers. They ari‘ U ft. from t4io 
ground and S ft. l^y S ft. i\ in. in stHdio!i. I'lie roof is a hrick ar(4i held 
l)y hu{4v stays. There lasl hriek, tirt^ hrit'k and 4-in. hottom tile 

us(mI in the const rued km. (See Figs. SO, 83, 84 and 85.) 

Account 8306.1 Cross and Header Flues Unloading Brick. 

Tills covers tlu* unloatiing, eliet'king quantities ami pn*paring sit(^ for 
tlu‘ liritdi uschI in the tliu*s. 

Account 8306,02 Cross and Header Flues Centering. 

Tins covers tlu^ cost of mattu'ial and luhor for making, installing and 
wrecking the arch tamter for tin* flues of 8305.01. (’enters wen* made 
for alumi om^-half the length and then moved to tin* other half. 

Account 8306.2 Cross and Header Flues Painting Brick. 

''rhis eovc*rs the c’ost of |iaititing the tmt^iile of the fim*s with om* coat 
of mim*ral red and linseed oil wlieii the flues were in seiwiee. 4'he stet4 
work of the* Imck slays was given at tin* same time one e<»at id graphite 
paint. 

Account 8306 Flues, Boilers to Reverb. Flue Excavation. 

This work rovers small pier exeavatioii in red clay, it was pickcnl. 
shov(4ed into harrows amt transportetl id»out 15 ft. 

Account 8306.1 FlueSi Boilers to Reverb. Flue Foundation. 

ddiLs fuimdalion is some siiinll piers of plain eoiiereti* mixed !>y nuicdiiue, 
I part cement fob parts Himd and grave!, traimporfed by wheelbarrows 
125 ft. About 40 per etmf. of flie viuiicat siirfaees was formed. Isvi^ry 
pier has 2J-in. amdior bolts, 

Account 8306,2 Flues, Boilers to Reverb. Flue Steel Structure. 

See aeeount 7308,2. 

This rovers seven B-ft. diameter of |-ii|. ,^trt4 ^^ith their supports. 
I'litu’e were 34.7H tons. 

Account 8307 Boiler Building Excavation. 

I'his aef‘outii coviass the digging of two long deep eiifs for refaiiiing 
widls. Twoff^et of clay wert* tmroiinfered, followial by sand and gravc4 
and bouIilfTH with miliehis Hie grniiiid was partly blasted, all picked, 
s!iovc‘led into wagons nml liuiiieti a distiiiiia* of 1100 ft. 

Account 8307.01 Waste Heat Boilers Excivation, 
ddliH work was digging sliiilliwv tnuirlies for siiinll foiimlationH, through 
red clay and smid! botildi^rs. The grotiitd w\as picked, shovelled and 
hauled IKMI ft. 



UNIT CONSTRUCTION COSTS 


1585 


Account 8307.02—Oil-fired Boilers—Excavation. 

Same as 8307.01. 

Account 8307.05—Boiler Feed Pumps—^Excavation. 

This was a deep square cut involving 659 cu. yd. through red cla^” and 
boulders, into sand, gravel and boulders tightened with caliche. It 
was partly loosened with powder, picked, shoveled and hauled by 
wagons 400 ft. The lower half was handled twice, once onto scaffolds 
and the second time out of the pit. 

Account 8307.04—^Backfill, Back of Boiler Wall. 

This was filling behind a long retaining wall. This dirt was adobe, 
wetted and tamped in 5-in. layers. The dirt was wheeled GO f t. to place. 

Account 8307.1—^Boiler Building—^Foundations. 

This work covered a reinforced wall 240 ft. long, 11 ft. high, 1 ft. at 
top, 2 ft. at bottom, with pilasters connected at top with horizontal 
reinforced concrete beams forming the support for waste Ixeat and oil- 
fired boilers. Three-fourth inch and l-in. rods spaced about 6 in. to 8 in. 
were used together with many foundation bolts. The mixture was 5 
sand and gravel to 1 cement, made in a machine and hauled 175 ft. in 
wagons, thence by wheelbarrow 10 to 15 ft. into place. One hundred 
per cent, of the vertical surfaces was formed. 

Account 8307.11—Waste Heat Boilers—Foundations. 

This work covered the reinforced concrete beams noted in 8307.1 
required for the waste heat boilers. The other conditions were the 
same, save 50 per cent, only of the vertical surfaces was formcal. 

Account 8307.12^—Oil-fired Boilers—Foundations. 

See account 8307.11. 

Account 8307.13—Feed Pumps—Foundation. 

This account covered the reinforced cantilever walls for a pit 26 ft. 
by 26 ft. in plan, 14 ft. high and 1 ft. thick. The rods were | in. 
and f in. The mixture was machine mixed 5 sand and graved to 
1 cement, hauled 175 ft. in wagons to place. Seventy-five per cent, of 
the vertical surfaces was formed. 

Account 8307.2—Floor over Slag Track Cut—Floor. 

This covered the laying of a 6-in. reinforced concrete floor 30 ft. by 
240 ft. over steel I-beams with a mortar finish troweled smooth, Th(i 
mix was machine made 5 sand and gravel to 1 cement, with 2 to 
1 top finish. A iV-in. woven wire triangular mesh was used and 50 
per cent, of the surface was formed. The concrete was wheeled in 
barrows an average of 175 ft. (See Fig. 86.) 
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Account 8307.3—^Floor around Boilers. 

This is a 4,000-sq. ft. plain concrete floor of 4 in. laid in blocks with 
sand joints and given a 2 to 1 top finish. The concrete was machine 
mixed, 7 sand and gravel to 1 cement and wheeled in barrows about 
175 ft. on the average. 

Account 8308—Boiler Building—Steel Structure. 

See account 7308.2. 

There is in this building 35.03 tons of corrugated iron and 257 tons of 
structural steel. 

Account 8308.6—Platforms and Brackets. 

These were structural steel walkways installed after the boih^rs had 
been piped and bricked, furnished by the Kansas City Structural 
Steel Co. and erected by the Arizona Copper Co. construction force. 
There were 29.5 tons of material. The installation necessitated 
boring for connections and much removing steam piping. 

Account 8309—Waste Heat BoilerS; Including all steel. 

This account covers the cost of the 7 waste heat boilers with the stead 
framework of the settings erected. These boilers are class M No. 26 
Stirling waste heat boilers, for 180 lb. pressure. They have 7,460 
sq. ft. of total heating surface and occupy each a spa(*.e of 16 ft. by 20 ft. 
4 in. by 26 ft. 4f in. The waste heat from the flue, common to all 
the reverberatories, enters the front of the boilers at the top. (See 
Fig. 87.) 

Account 8309.01—Waste Heat Boilers—Brickwork. 

This account covers all red and fire bri(tk and tile with mortar and 
lumber for scaffolds, as well as mason atul carpenter labor tuitcaing into 
the bricking of the waste heat boilers. The unloading of the brick 
and handling from the pile to the boiler site are taken car(i of elsewhere^. 
(See Fig. 87.) 

Account 8309.02—Waste Heat Boilers~TJnloading Brick. 

This covers the cost of preparing the site, unloading and che(‘king all 
brick used under this account. 

Account 8309.03—Waste Heat Boilers -Painting. 

When the boiler settings were warm, they were given one coat of min¬ 
eral red in oil. This account covers the labor and material incident 
to this operation. 

Account 8309.06—Waste Heat Boilers—Rehandling Brick. 

This covers the cost of handling brick a distance of 250 ft. from piles 
to site of waste heat boilers in wheelbarrows. 
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Account 8309.10—Oil-fired Boilers, Including all Steel. 

Same as account 8309. (See Fig. 88.) ^ \ ,,, 

Boilers were 3, Class M, No. 14 Stirling for %;ip.g, having each 
4.017 sq. ft. of heating surface. Each boile;;|^^cpupidd'a s^^ of 10 ft. 
by 20 ft. 4 in. by 26 ft. 4f in. The oil burii#,^![ire not included, 
but 3 stacks are of 48-in. diameter each and 60 ft. high above damper 
frame, made of No. 10 and No. 8 steel. (See Fig. 88.) 

Account 8309.11—Oil-fired Boilers—^Brickwork. 

Same as account 8309.01. (See Fig. 88.) 

Account 8309.12—Oil-fired Boilers—^Unloading Brick. 

Same as 8309.02. 

Account 8309.13—Oil-fired Boilers-—Painting. 

Same as 8309.03. 

Account 8309.15—Oil-fired Boilers—^Rehandling Brick. 

Same as 8309.05, save distance was about 300 ft. 

Account 8310—Superheaters—^Waste Heat Boilers. 

This account covers the cost of the material and the labor of installing 
7 Foster superheaters for class M, No. 26 waste heat Stirling boilers. 


7 Foster superheaters. $8,250.40 

Miscellaneous. 32.31 


$8,288.71 

(Sec Fig. 88.) 

Account 8310.10—Superheaters—Oil-fired Boilers. 

This account covers the cost of the material and the labor of installing 
3 Foster superheaters for class M, No. 14 oil-fired boilers. 


3 Foster superheaters. $2,675.03 

Miscellaneous. 81.38 


$2,756.41 

Account 8312—Miscellaneous Piping. Boilers and Reverb. Building. 

This account covers the cost of material and installation of miscel¬ 
laneous piping in'the boiler and reverberatory buildings. The sizes 
are various. It is not valuable for unit costs. 

Account 8312.1—Excavation. 

This account covers excavation and backfill for a long deep trench. 
The material met with was red clay filled with boulders and sand and 
gravel. It was done with picks and shovels, and handled 300 ft. with 
wheelbarrows and slips. Two hundred feet of the trench were cribbed 
and lagged 20 ft. high. Much of the dirt had to be handled three times 
in removing it from the trench. 
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Account 8312.11—Feed Piping from Heating Plant to Feed Pumps. 

This account covers the cost of tfie i)ipe, pipe conduit, insulating 
material and the labor incident to iust-alling them in a trcmch running 
from the hot water heating plant to tlu^ l)oil(‘r UhhI pump house back 
of the boilers. The conduit was ordinary vitrified iodn. sewer pipe 
split in halves. The first half was laid in tlu^ ircmch, the joints 
cemented, followed by the laying of the 8-in. standard wrought iron 
pipe. About this the asbestos filitu' wa.s pack(Hl a.nd aftcu' caich section 
of the conduit top was laid, the filler was st.ufTed in oviu* th(^ to}) of the 
8-in. pipe to thoroughly cover it. Tlu^ mabuial act^ount is s('gregated 
as follows: 


557 ft. 15-in. J. M. sectional conduit.................. . . S2,27;U47 

577 ft. 8-in. wrouglit-iron pi}>e... 274.49 

Asbestos filler and niiscellaneous.... . ... 109.82 


$2,757.79 


Account 8312.20—Feed Piping from Pumps to Boilers. 

This cost is not valuable for unit purpos(\s. It repre^sents pipc^ fittings, 
pipe covering, paint, and the labor of enacting pipc^ and fittings, (awer¬ 
ing some of the pipe with insulation, and painting all i)ip(\ The piping 
was about one steam and two (dtadxicad fecal pumps at flu^ boil(u\s. It 
also covers a hot water line the length of the l)oil(‘r building, a cold 
water line the same length with connections from (ai(*h line to each 
boiler. The two main lines are b in. The <a)nn(a‘tious to the boilers* 
are 3 in. The hot water liims an^ <a)vered tluanigluuit. Tlu^ pipes are 


of standard strength and the fittings an^ c‘xtra luaivy. ddu' labor costs 
include also the manufacturer of all piper hangtu’S. A furtherr sc^gre- 
gation of the material is as follo%vs: 

Pipe.... .... ... $410.29 

Fittings.... . . 2,40H.H9 

Pipe covering.. . . 127.20 

Hangers and miscellaneous......................... , 78.40 


$2,041.00 


Account 8312.6—Blow-off Piping and Dram. 

This cost is not valuable for unit purposers. It repre^sernts the erost of the 
material below and the labor of installing it. The blow-off pi})ing runs 
about 10 ft. beyond the end of the boiler building and discliargos 
there into a steel drum 4 ft. diameter by 4 ft. high, witli an 8-in. 
diameter pipe riser. Iteom the base of the drum it diserharges into a 
sewer pipe nearby. The drum foundation is includenl in ther concrete 
cost. A segregated material cost is as follows: 
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225 ft. 2i-m. standard wrought-iron pipe. 1 

25 ft. 8-in. standard wrought-iron pipe. \ 

20 ft. 2i-in. extra heavy non-rising stem gate valves J 
20 ft. 2i-in. asbestos packed cocks 1 

1 blow-off drum, 4 ft. diam. by 4 ft. high / 

$527.77 

Account 8313—Wiring Electrical Feed Pumps. 

This covers the wiring of the two 40-h.p. motors of the feed pumps to 
the mains. The material was as follows: 


2 circuit breakers. $31.70 

Conduit and covering. 85.20 

Wiring and miscellaneous. 60.99 


$177.89 

Account 8313.1—^Lighting for Reverb, and Boiler Building. 

This represents the material and labor of hanging 104 drop lights in 
the boiler and reverberatory building. 

8 tungsten lamps, 40 watt 
96 carbon lamps, 16 c.p. 

145 ft. brewery cord 
2,710 ft. 1-in. conduit 
Wire, switches, etc. 

Account 8314—Slag Launders. 

All the material cost and labor installation of these reverberatory slag 
launders and two converter slag launders are here included. The rever¬ 
beratory slag launders at the slag end of the furnace consist of a settler 
and spout. The settler is about 6 ft. by 3 ft. by 2 ft., made of f-in. 
steel plate and 3-in. by 3-in. angles. The spout leading from the settler 
to the slag cars is of cast iron 6 ft. 6 in. long and 1 in. thick. The con¬ 
verter slag launders are built of cast iron about l|-in. thick on the 
average, in 4-ft. 6-in. sections and are 24 ft. 6 in. long. They are set 
up aloft in the converter building on a structural steel frame made of 
10-in. 15-lb. I^s 2| by 2| by angles attached to the framework 
of the building, and lead into the top of the reverberatory furnaces. 

Account 8316—Matte Launders. 

These launders lead from small settler boxes at the tap holes of the 
reverberatories along the dirt floors in which they are set to a height of 
10 to 12 ft. above the converter building floor where they discharge 
into properly located matte pots. The small boxes are of |-in. 
plate with 3 by 3 and 2|-in. by 2|-in. angles. The launders are 
of cast iron average 2f-in. in thickness. Here is included the cost 
of the above material together with the labor of installing them. 

7 



$447.93 

79.84 
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Account 8316—Six No. 14 Wilgus Oil Systems. 

This account covers the cost of 6 Wilgus oil pumps, asbestos covering 
for portions of these pumps, the labor of installing the pumps, the labor 
of thoroughly overhauling them, required because of the unsatisfactory 
condition existing in the leaking steam heating coils and the labor of 
applying the asbestos covering. The 5|-in. by 3|-in. by 5-in. 
duplex oil pumps were set directly on the concrete floor in front of the 
oil-fired boilers. 

Account 8317—Two Electrical Feed Pumps. 

These pumps located back of the boilers were lowered into the 13-ft. 
pit onto their foundations and set ready for piping connections. They 
are two vertical triplex, 8-in. by 10-in. Aldrich, electrical driven pumps 
each attached with flexible couplings to a 40-h.p. motor. The cost 
covers the material segregated below and the labor of installing the 
same: 

Factory Freight Clifton 
Two 40-h.p. motors.$1,700.00 $24.44 $1,724.44 

Two vertical triplex pumps. 1 547.07 3,859.07 

Spare parts for pumps. 51».00 J 

Miscellaneous. 50.46 


$5,633.97 


Account 8317.1—One Steam Feed Pump. 

Here is given the labor of installing and the material cost of one 10-in. 
by 6-m. by 12-m. duplex boiler steam feed pump. This pump is 
located next to the two electrically driven Aldrich pumps of 8317. 

Account 8317.2—Crawls and Chain Blocks in Feed Pump House. 

This gives the cost of delivering and hanging in place in the feed water 
pump house two 2-ton steel plate crawls for lower flange of 8-in. I-beam, 
one 2-ton duplex chain block for 16-ft. lift together with the material 
cost as segregated below. 


Two 2-ton crawls. $53.74 

One 2-ton chain block. 58.31 


$112.05 

Account 8318—^Fettling System. 

Here is given the cost of installing fettling tracks and cars over the three 
reverberatories. A structural steel frame to support an 18-in. gauge 
car and walkway was erected along each side of each reverberatory, 
being attached to the steel frame of the building. The cost of this 
material as given below and the labor of installing the same are here 
covered: 
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Three 18-in. gauge bottom dump cars with Hyatt roller 


bearings. 8196.83 

3 steel turn plates I in. by 72 in. by 138 in. 93.24 

18.25 tons fabricated structural steel and rail. 1,492.66 

2 by 12 lumber for walkways. 18.48 

Power for riveting and miscellaneous. 141.87 


$1,943.08 

Converter Plant 

Account 8401—^Excavation. 

This was a large slice, similar to side hill work, through red clay and 
boulders into sand and gravel tightened with caliche. It was shaken up 
with powder, plowed, fresnoed through a trap into narrow-gauge side 
dump cars and conveyed 1,000 to 2,000 ft. by a narrow-gauge locomotive. 

Account 8402—^Foundation. 

This was a big wall same as under 8301, with about 30 piers 5 ft. by 
6 ft. by 8 ft. deep. The concrete was machine mixed, 7 parts sand 
and gravel to 1 cement, transported 75 ft. in concrete buggies and 
wheelbarrows. About 50 per cent, of the vertical surfaces was formed. 
Each pier had four 2-in. anchor bolts 6 ft. long. 

Account 8403—Converter Building—Steel Structure. 

(See account 7308.2). There is in this building 94.01 tons of corru¬ 
gated iron and 689.85 tons of structural steel. 

Account 8404—Converter Stands—^Excavation. 

This excavation was small rectangular cuts in sand and gravel, made 
with picks and shovels and handled in wagons 900 ft. 

Account 8404.1—Converter Stands—Foundation. 

This concrete was the same mix as 8402, but 100 per cent, of its vertical 
surfaces was formed. It was hauled 300 ft. to place in dump wagon and 
cars. 

Account 8406—Converter Stands and Shells. 

This account covers the cost of the material noted below, together 
with the labor required to install the stands, put together the parts of 
the converters, erect motors, controllers, solenoid brakes and attach 
blast connections. The unloading of this material from the cars is in 
account 8411. The shells were 12 ft. in diameter, of the Great Falls 
type, having each 28 tuyeres of 1^ in. diameter, extra heavy pipe. 
Three cast-iron converter stands, with 60-h.p. motors, 


brakes, controller, etc. $9,801.01 

Four 12-ft. converter shells. 12,115.46 

Blast connections, valves, etc. 321.81 


$22,238.28 

(See Figs. 126 and 127.) 
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Account 8406.01—^Repairs to No. 2 Stand. 

When No. 2 converter shell was lot into place by the crane, it was 
allowed to fall a short distance and cracked the cast-iron stand. The 
stand was then taken off its foundation and patched with a steel plate. 

Account 8406.10—Converter Shells—Brick Lining. 

This account covers both the labor and inatcu'ial iiuadeiit to lining four 
converter shells and tops with magnesite brick. In bottom of each 
shell there is an average of 9 in. of silicate of soda and burnt magnesite 
beneath the brick. Around the sides then^, an^ 4.J in. of tliis mate¬ 
rial laid in behind the brick. The top is laid with bri(^k only. The 
material required for one converter is as follows: 

28 sacks (286 lb. each) of inagnesitc cement. 

50 sacks (234 lb. each) of burnt magnesite. 

5 bbl. (635 11). each) of silicate of soda. 

4,385 magnesite brick of various shapes. 

Account 8405.11“Converter Shells—Unloading Brick. 

This covers the cost of the sIkhI together with tlu^ (‘hendving, unloading 
and piling all magnesite liriek, eenunit, magiu^sia and sodium silicate. 

Account 8406"—Cranes. 

This covers the cost of two 4()-ton Morgan <u’au(^s and tlu^ labor of in¬ 
stalling them on the craneway, and putting iogtdJuu- tlu^ (Hpa[)ment 
ready for operation. It does not includes ilu^ wiring. Tln^y wer(^ 
hoisted place on the eranenvay by the us(‘ of two cuH^ding ernginevs. 
These cranes arc of 4()-ton (capacity, have' four uiotors, spun 55 ft. from 
rail to rail, and are riggcul for a 5{)“ft. lift. Kavh c‘ran(‘ has a 15-ton 
auxiliary hoist. (Hee Fig. 90.) 

Account 8406.1—Wiring Cranes. 

This cost is not valuables as it r(q)rt‘st‘nts 30 per c(uit. morc^ labor lliau 
should have been spent. Tlu^ cramps wtu'e wircul twicer b(‘c.aus(‘ tlu^ first 
time was done improperly. Tiu^ wiring is largcdy in (‘ouduits. Hcu'e 
too is the cost for tlu^ trolley liinss from whi(‘h tlu^ cranc\s taia^ tlieir 
power. 

Account 8407—Clinkering Machines. 

These two machines are si^t 24 ft. a,hovc^ th(^ floor of tlu^ convcu*ter 
building on structural sUud supports. Tlu^ stcu4 supports arct a part 
of the converter building and hav<‘ bcaui costtsl in that account. The 
main body of the nnudiine, the mix(‘r, is the frustrum of a conc^ 13 ft. 
6 in. long, whose head end is 5 ft. diamc^b^r and whose disidiargc^ (uul 
is 9 ft. 6 in. diameter. It is made of |4n. steed platen lined with 1-in. 
cast-iron liners. The whole is mounttHl on trunnions opeu'ated liy a 
50-h.p. motor. The ladle which feeds the converter slag into thc^ head 
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end is 60 cu. ft. capacity and is tilted by a screw operated by a 15-h.p. 
motor. 

The feeder which lets siliceous ore into the head end to agglomerate 
with the slag extends from the silica bins to a pipe discharging into the 
dropping stream of slag. It is a screw conveyor 4 ft. QJ in. long. 
Each machine has a hood connected to a steel flue 2 ft. 6 in. diameter 
by 36 ft. 8 in. long, leading into the convertor dust chamber. 


The machinery for two machines enumerated above cost $11,872.82 

Two 50-h.p. motors as above. 828.61 

Two 15-h.p. motors as above. 820.16 

2 brakes for ladle tipping motor. 176.51 

2 traveling switches for brakes. 136.44 

2 circuit breakers. 102.80 

Miscellaneous. 44.60 


$13,981.94 

This cost includes the price of the machines and the cost of install¬ 
ing them. 

Account 8407.01 Clinkering Machines—Alteration No. 1. 

The teeth on the drive gears had to be chipped off and trued up so as 
to mesh properly. 

Account 8407.02—Clinkering Machines^—Alteration No. 2. 

Account 8407.03—Clinkering Machines—Electrical Alterations. 

Account 8407.1^—Wiring Clinkering Machines. 

This covers the labor and material of wiring the two 50-h.p. motors and 
two 15-h.p. motors operating the clinkering machines. 

Account 8409—Wiring for Converter Control. 

Account 8409.1—-Lighting. 

This covers the labor of installing the material incident to lighting the 
converter building, as well as the material itself. There were used 
thirty-four 16-c.p. carbon lamps, twenty-six 250 watt tungstens, 440 ft. 
of No. 8 and No. 12 weatherproof wire exposed, 880 ft. of No. 12 wire 
in f-in. conduit, 684 ft. of No. 12 wire in 1-in. conduit. 

Account 8410—Air Pipe from Power House—^Excavation. 

This covers the cost of digging a trench through sand, gravel and big 
' boulders for a 24-in. pipe, with pick and shovel and backfilling the same. 

Account 8410.1—Air Pipe from Power House—Laying. 

This covers the cost of the material segregated below and the labor of 
installing it. ’ The pipe was placed underground and ran from the power 
house to connect with all of the converters. It was built to carry air 
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uador 12 lb. pressure of No. 8 U. H. gaug(' platen rivetiui, tested for 
25 lb. pres.sure and painted with asphalt um paint. It was made in 30- 
ft. sections and fa.stened toget.her with forgcul stiad Hangers. 

400 ft. 24-in. pipe, 10 in. cast-iron nozzles, tees and ells.. . . $l,:i:i2.70 


22 ft. l()-iu. pipe ami two lO-in. ... 27.54 

Two 24-in. cast-iron gate valve.s. . 415.25 

Three 10-in. cast-iron j»:atc valvt^s.... ... 138.55 

Miscellaneous.... 127.85 


S2,041.89 

(See Fig. 89.) 

Account 8411—Ladles^ BoatS; Bails, Tools, Etc. 

This account covers the cost of the luatcuual st^gregaicnl Inflow, the 
labor of unloading it, the labor of unloading nuiterial in account 8405, 
and the cost of material and manufactun^ of several converter collar 
pullers, as well as alterations upon tlu^ slag ladk^s and s(a*ap boats. 


One 7-ft. by 7-ft. nlag boat oomploto 

Fafitory 

Freight 

Total 

with chain.. 

2 converter scrap boats 9 ft. by 2 ft. 

smvi.oo 

$2S.(H) 

*4()().()0 

3 i in. high by 2 ft. 5 in. wide...... 

512.GO 

28.02 

540.02 

3 cast-steel slag hulk's. 

2 east-at.col inaf,t<! liullen (21) toiiH (yipiKt- 
ity). 

1 bail..... 

745.90 

1,152.45 ' 
400.00 

2.H;{,04 

1,028.94 

1 bail... 

1 pattern... 

200.00 
100.00 , 

^ r.iu.ii 

2,371.50 

4 chains and converter lifting devifu's... 



340.03 

1 cast-iron skull breaker.. . . 

Miscellaneous material for ijollar, etc .. 



124.99 

125.05 


S4,9:i2.39 


Account 8413—Casting Machines Excavation. 

This covers 2 deep rectangular cuts in sand, graved and l)ig boulders 
with pick and shovels. It was loadcnl into carts and hauled GOO ft. 

Account 8414—Casting Machine Foundation. 

The foundation for each maclune eoiiHistcHl of a rcadamgular sump with 
plain concrete floor encloscHl by rtdnforcted <!oncrot(i retaining walls. 
The walls were about C in. thick, 8 ft. liigh, rcdnforced with i-in. 
and |-in. rods. The concrete was inacdiine nuxcnl, 5 parts sand and 
gravel to 1 cement, haukal in cars 150 ft. dumped and handhul to site 
in wheelbarrows 150 ft. 100 pc^r cent, of the vc^rtical (tonert^te surfaces 
was formed. 

Account 8416—Casting Machine-Cost and Erection. 

This account covers the cost of all tlio material composing 2 casting 
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machines, and all the labor required to erect on their foundations ready 
to operate. Each machine has a steel cradle to receive a ladle of mol¬ 
ten copper. This cradle is controlled from a pulpit and is tipped by the 
power from a 20-h.p. motor. It is set high enough to pour into a casting 
spoon of l|-in. cast iron whose approximate dimensions are 2 ft. wide 
by 3 ft. GJ-in. long, and from 7 in. to 1 ft. 5|-in. deep. This cast¬ 
ing spoon pours into the moulds which are attached to a heavy steel 
conveyor. The moulds are 39 in number, made of 2J-in. cast iron 
reinforced with A-in. perforated plate. Their inside dimensions are 
2 ft. 4 in. by 1 ft. 6J-in. by 3|-in. deep. From the pulpit, by use of 
power from a 20-h.p. motor, the conveyor with the moulds moves 
along under a spray of water from needle holes in pipes placed above 
them until they reach the end of the conveyor where a device in the 
bottom of the moulds loosens the ingots, allowing them to drop into a tank 
of water. This bosh is made of i%-in. plate, 3 by 3 and 4 by 3 angles. 
It is 7 ft. wide, 23 ft. 5|-in. long, and varies in depth from 7 ft. 10 in. 
to 2 ft. 10 in. The copper bars are removed from here by a steel drag 
conveyor operated by a 11-h.p. motor, controlled from the pulpit. When 
the bars leave the bosh and fall onto the striking plate they are handled 
by a radial crane whose moving end travels ona40-ft. curved I-beam. 
Along the radial crane beam travels a small air hoist capable of picking 
up 1 ton. It operates under an air pressure of 16 lb. A jib crane is 
so located, attached to a building column, that it can handle the moulds 
for removing and replacing. It has a 3,000 lb. capacity triplex block 
and 8-in. I-beam trolley. Below is a segregated material list: 


2 casting machines. $18,657.89 

Two 11-li.p. and four 20-h.p. motors. 2,933.88 

2 jib cranes. 327.22 

2 radial cranes. 1,167.91 

2 traveling switches. 135.75 

2 brakes for ladle tipping motors. 176.51 

4 circuit breakers. 103.50 

Moulds, etc. 708.55 


$24,211.21 

(See Figs. 128 and 129.) 

Account 8416.1—Casting Machine—^Repairs. 

Account 8416—Loading Platform—Excavation. 

Same as 8413, except that it was not hauled away. 

Account 8416.1—^Loading Platform—^Foundation. 

This was a low retaining wall of gravity section 300 ft. long, machine 
mixed, 7 sand and gravel to 1 cement, transported in cars 150 ft. by 
wagon 350 ft. and by wheelbarrow 70 ft. One hundred per cent, of 
its vertical surface was formed. 
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Account 8416.11—^Loading Platform—^Floor. 

This was a plain concrete floor mixed and handled as above, with a 
|-in. finish of 2 sand to 1 cement. There were no joints in the con¬ 
crete. The finish was troweled smooth. 

Account 8416.2—^Loading Platform—^Backfill. 

Behind the 300-ft. wall—8416.1 sand and gravel was backfilled. The 
material lay 8 to 10 ft. from the wall. 

Account 8416.3 Loading Platform—Striking Plates. 

Two striking plates, one at each casting machine are placed so that 
the copper ingots discharged from the casting machine elevator fall 
directly upon them. They were made by setting 4 by 4 by 4|-in. 
wood blocks dipped in hot tar and placed on end upon a concrete base. 
Over the blocks a steel plate 6 ft. | in. by 9 ft. 10 in. by | in. was 
laid and secured by 16 f by 2|-in. bolts, grasped by cast-iron 
fasteners set in concrete below. 


283 ft. b.m. lumber... $8.59 

2 steel plates. 99.19 

32 cast-iron fasteners and bolts. 18.91 


$120.69 


Account 8417—Hoods and Smoke Boxes. 

This account covers all the material of the converter hoods, smoke 
boxes, flues leading to converter dust chamber, together with the labor of 
erecting them. It likewise includes removing the stacks 4 ft. in diameter, 
making new ones 5 ft. in diameter and erecting them together with change 
required to put large doors in the back of the boxes. The smoko boxes, 
of which there are three, arc made of |-in. plate, and 4 by 4 by f 
angles. They are 16 ft. high and about 9 ft. in diameter. Thc^ hoods, 
of which there are three, are made from f-in. plate and 4 by 4 by 
I angles. They hang on the front of the smoko boxes and direct the 
gases into the flues. The original stacks, of whicdi there were three 
connecting the smoke boxes and the converter dust (‘hambeu’, wore 4 ft. 
diameter and 26 ft. long, made of I'^-in. plate. Tlu^y wcto r(‘pla(*ed 
by similar ones 5 ft. in diameter. (See Fig. 92.) 

Account 8417.1—Hood to Protect Converter Operator, 

Only one of these was made. Three-sixteenth inch platen was uh(hI. 
The dimensions are 7 ft. 2 in. by 7 ft. 2 in. by 7 ft. 8 in. high, one 
end is open. The account covers material used, fabrication and 
erection. 

Account 8418—Spouts, Gates and Hoppers at Silica Ore Bins. 

This account covers the material cost of the gate^s with operating 
devices, the 10-in. pipe chutes and the labor of erecting same, together 
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with the labor of erecting the hoppers. The hoppers were furnished 
by the Kansas City Structural Steel Co., and are costed with the 
building. The hoppers are situated below the silica bins, above the 
converters and by a spring device and pointer indicate to an operator 
on the ground when they have been filled to the desired amount. The 
gates allow the material to flow through a 10 in. pipe chute directly 
into each converter. These chutes can be turned aside from the 
converter mouth by a chain, wheel and gear so as not to interfere when 
out of use. (See Fig. 93.) 

Account 8419.1—10-ton Bullion Scales—^Excavation. 

The excavation consisted of small cuts made in sand and gravel with 
pick and shovel and cast to one side. 

Account 8419.2—10-ton Bullion Scales—^Foundations. 

This concrete was cast plain in low 8-in. thick walls about a pit 4 ft. 
by 6 ft. in plan. The mix was machine made, 6 sand and gravel to 
1 cement, and transported a distance of 1,900 ft. in wagons. Seventy- 
five per cent, of the walls' vertical surface was formed. 

Account 8419.3—10-ton Bullion Scales—Cost and Erection. 

This represents the cost of the scales and the labor of installing them. 
The scales were pit pattern, 10-ton copper bullion class, with type 
registering beam weighing to 1 lb. They came complete with all neces¬ 
sary structural steel framework and cast-iron platform plate. 

Account 8419.4—10-ton Bullion Scales—Scale House. 

This is a shed roof building without sides about 16 ft. by 20 ft. The 
roof is of 1-in. sheathing, covered with composition roofing. It was 
painted 2 coats of oil and lead. 

Account 8426—Conveyor No. 16. 

(See account 7405.) 

Conveyor No. 15 is a 20-in. belt, making a conveyor 165 ft. long, run¬ 
ning perfectly flat, operating at a speed of 300 ft. per minute, capable 
of handling 100 tons per hour. It receives material from conveyor 14 
and delivers it to the silica bins of the conveyor building through an 
automatic tripper. The account is segregated as*follows: 


Belt. $664.19 

Robins Material.. 1,231.91 

Centrifugal switch. 30.20 

Lumber (decking, etc.). 67.05 

Spout from No. 14 to No. 15. 31.21 

29 ft. 6 in. of 5-in. d.l. drive belt. 20.82 

7|-h.p. motor. 138.75 

Miscellaneous. 61.34 


$2,251.47 

(See Fig. 91.) 
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Account 8426.1—Wet Pan—Excavation. 

Account 8426.2—Wet Pan—Foundation. 

This concrete was hand mixed. Owing to some (conditions not satis¬ 
factorily ascertained the coimrcte did not set. This necessitated its 
being put in twice. The yardage is that of oiuc installation and the 
cost two. The mix is 7 to 1. 

Account 8426.3—Wet Pan—Cost and Erection, 

This mill was installed to furnish ''miur' for the converters and 
reverberatorics. The account covers tlie ixiaterial segregated below and 
the labor of installing the same. 

One 5-ft. wot pan; ai 2 i(^ of niullcTH 36 in. by pulloy 34 


in. by lO-in.; 4-arm typ(^ fritition clutch.. $634.34 

One 15-h.p. motor, 860 r.p.m, stpiirrcl-caKC^ with Htarting 

coinpcmsator.... 248.45 

One 18 by 10 solid hub cast-iron pulley.. ... . 15.47 

One 38 by 7 solid hub (^ast-iron pulUy.................. 24.71 

Two 2 IJ by 24-m. drop hangcr.n.. 23.48 

11 ft. by 2 in. 2 1J shafting, collars, (‘tc... 13.10 

30 ft. 6-in. doubb kmthcr b(4ting... 25.39 

35 ft. 9-in. double leather bedting.. 44,42 

Miscellaneous..... * .... 20.74 


$1,050.10 

Account 8426.4—Wet Pan Bins and Spout. 

This bin with spout was madc^ in tlu^ snudteu’ shops, using J -in. stead 
plate. It has a capacity of 2()() cu. ft. The account coveu's thc^ maicuial 
used, labor of fabrication and ertadion. 

Converter Dust Chamber 

Account 8421—Excavation. 

This account covcts the making with pick and shoved of small cut for 
a retaining wall, and digging a numlnn* of small phr holes. The matev- 
rial was red clay and. storms, running into sand and graved whicdi was 
loaded into carts and hauled 600 ft. 

Account 8422—Foundation. 

This concrete was cast as piers about 4 ft. by 4 ft. by 5 ft. al)Out 45 
per cent, of whose vortical surface was fomuHl. It was mixed in a 
machine, in the proportions of 7 sand and graved to 1 cement, 
transported by cars and wheadharrows 200 ft, pieT tops were 

finished to a perfect elevation to riKh^ive struedural stead e;olumris. 

Account 8423—Steel Structure. 

(See account 7308.2.) This structure contained 228.18 tons of struc¬ 
tural steel and 10.12 tons of Ke^ystone platen roofing. (Bee Fig. 94.) 
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Account 8423.01—Wire Baflflles. 

(See account 8132.01, for description.) This account covers the cost 
of the material below and the labor incident to its erection. 


14,3651b. No. 10 steel wire baffles. $670.34 

8,500 lb. f-in. steel chains, 2-in. links. 430.91 

Mis cellaneous. 0.70 


(See Figs. 94 and 95 ) 

Account 8423.1—^Tile Work. 

This is identical with 8123.1. 

Account 8423.11—Unloading Tile. 
This is identical with 8123.11. 


$1,101.95 


Account 8424—^Iron Doors and Frames. 

This covers the cost of the cast-iron doors, etc., set in the tile work of the 
converter dust chamber. The labor represents hauling the same to 
the site. The labor of setting is included with the tile work. 

5 cast-iron peep doors and frames, doors 4 ft. 6 in. by 2 ft. 6 in. $158.93 

Account 8428—Smoke Box Track. 

This is a track back of the smoke boxes for the converters. The mate¬ 
rial is second hand, picked up from construction equipment. The 
account is of no value. 


Conveying System 


Account 8601—Excavation. 

This covers excavation made at various times for piers and trenches for 
walls to support the conveying system structures. The ground was 
mostly red clay and boulders, sometimes sand and gravel. The exca¬ 
vating was done with pick and shovel and the material cast to the side 
of the cuts. 

Account 8602—Foundation. 

This account covers plain concrete cast in a great many piers, and rein¬ 
forced concrete cast in a shape to make two long tunnels through which 
conveyors 11 and 14risefrom below conveyors 10^ and 10^ located under 
the bunker bins. The tunnels are 6 ft. by 6 ft. with 12-in. walls, rein¬ 
forced with -l-in. and f-in. rods, spaced 6 in. About 80 per cent, of 
the vertical surfaces was formed. All concrete was machine mixed in 
different proportions and transported variously to the many different 
situations. 
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Account 8603—Steel Structure. 

(See account 7308.2.) There were here used 30.94 tons of corrugated 
iron, and 180.79 tons of structural stcud. These structures are ele¬ 
vated steel conveyor ways. 

Account 8604—Woodwork. 

This account represents the labor and inatca'ial of flooring the steel 
conveyor ways for conveyors 3, 4, 5, (>, 11 and 14. The lumber used 
was 2 by 12 S1S2E No. 1 merchantable Orc^gon pine. On No. 14 
the 2 by 12^s were rabbeted. Considerable cutting was done to frame 
about conveyor steel frame supports. This c‘ostiuclud(^s also attaching 
nailing strips to the steel work to whi(4i f.he flooring wits nailed. (See 
Fig. 96.) 

Account 8604.1—Floor Battens. 

This account covers labor and mat(‘rial incident to nailing battens 
beneath the floor boards of (conveyors 3, 4, 5, 6 ami 11. The lumber 
here used was not rabbeted. 

Account 860&—Conveyors No. 3, 4, 6, 6,11 and 14. 

(See account 7405.) Conveyor No. 3 has a 2()4n. l)elt, making a conveyor 
182 ft. 5| in. long, rising 46 ft., operating at a sptHnl of 250 ft. per 
minute, with a capacity of 150 tons pea hour. It eonvews (‘omaantrates 
from No. 2 belt into the sampling mill. 

Conveyor No. 4 has a 20-in, belt, making a (a>nv(‘yor 220 ft. 9 in. long, 
rising 64 ft., operating at a specul of 250 ft. pc^r minute^ having a capacity 
of 100 tons per hour. It takes crushed orc^ from i\w. cruslung plant to 
the top of the sampling mill. 

Conveyor No. 5 has a 204n. belt, making a eonv(\vor 127 ft. long, having 
a rise of 26 ft. 4 in., operating at a spcuHl of 250 ft. piu* minute, with a 
capacity of 150 tons per hour. It (‘arric^s tlu^ fnu‘H from ilu‘ sampler mill 
on their way to the beds. 

Conveyor No. 6 has a 20411. la^lt, making a conv(\vor 113 ft. H in. long, 
having a rise of 25 ft. 6 in., operating at a Hp(!ed of 250 ft. pcTminute 
with a capacity of 100 tons of ore pc^r hour. It c*arri(‘s matcu'ial from 
the sample mill on its way to the Inmker bins. 

Conveyor No. Ilhasa20*in. b(4t, making a conveyor 369 ft. H| in, 
long, having an 87-ft. rise, opcTatiug at a spetul of 300 ft. pen* minute 
with a capacity of 100 tons p(‘r hour. It conveys thc! product from 
conveyor 10^ to conveyor 12 at tln^ lioast.cTs. 

Conveyor No. 14 has a 204n. belt, making a conveyor 271 ft. 5 in. long, 
having a 71-ft. rise, operating at a specnl of 300 ft. per minub^ with a 
capacity of 100 tons per hour. It takes ore from eonve^yor lO- beneath 
the bins to conveyor 15. 

The material for these conve^yors somewliat segregated is as follows: 



UNIT CONSTRUCTION COSTS 


1601 



Factory 

Freight 

Clifton 

Belt. 

Robins material. 

Extra pulley. 

$5,351.03 

4,290.86 

$365.88 

530.49 

$5,716.91 

4,821.35 

38.00 

4 centrifugal switclies.!.. 

One 10, one 15, and four-20-h.p. motors 

5 overload releases. 

Miscellaneous, decking, etc. 

136.00 

8.81 

144.81 

1,309.68 

71.25 

403.62 

65.00 

6.25 


Account 8606.1—^Chutes. 

This cost is of no value. 


$12,505.62 


Account 8605.2—^Guides. 

The belts in the conveying system could not be made to run true on the 
troughing idlers. To overcome their riding out of position long boards 
were fixed at the sides of the'belts to guide and keep them in position. 
These boards were picked up about the plant and the cost represents 
only the labor of installing them. 


Account 8605.3—eightometer. 

This account covers the cost and labor of installing a Merrick weight- 
ometer on conveyor 11. The weightomcter is installed on a 20-in. 
inclined conveyor belt with a speed of 300 ft. per minute, whose angle 
of inclination is 13 degrees 28 minutes and whose troughing idlers are 
4 ft. on center lines. The belt has a normal capacity of 100 tons per 
hour. 


Account 8606—Lighting. 

This represents installing the following lights: 

33 drops 

1,285 ft., No. 12 weatherproof wire 
120 ft. of conduit 


Chimney 

Account 8601—Excavation. 

This was a deep hexagonal cut made through clay, caliche and well 
into sand and gravel containing big boulders. The material was 
loosened with picks, slipped out with fresnos, dumped through a trap 
into carts and hauled 2,700 ft. 

Account 8602—Foundation. 

This was a very large block of concrete cast in a hexagonal shape 20 
ft. deep and 50 ft. inside least diameter. In the bottom of the block 
3 layers of 1-in. rods laid 1 ft. on centers were placed. The mixture 
was machine made, 8 parts sand and gravel to 1 cement, using lots 
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of large rock. About 40 per cent, of the vertical surface was formed. 
The concrete was transported in cars 100 ft. 

Account 8603—^Brickwork. 

The stack was contracted erected by the Alphons Custodis Chimney 
Construction Co. It is 300 ft. high, 26 ft. 8 in. inside diameter at the 
base and 22 ft. at the top. The average thickness of the walls is 
about 24| in. . Every 25 ft. inside the stack is corbelled out to hold 
the lining of radial perforated fire brick, laid in acid-proof mortar. 
The base of the stack is of red brick and the round portion is of per¬ 
forated radial blocks. The outside upper 75 ft. of the stack were 
pointed with acid-proof mortar. There was used in the construction: 

138,000 lb. lime 652 tons wire cut brick 

290 lb. cement 56 tons wedge brick 

1,638 tons radial brick 100 bbl. acid-proof mortar 

The cost here given includes constant inspection by the Arizona Copper 
Co. organization. (See Fig. 97.) 

Reverberatory Flue 

Account 8611—^Excavation. 

This covers the excavating of some long deep trenches for footings and 
a large amount of back filling. It was done in red clay and gravel 
with picks and shovels. The back filling was wheeled 25 ft. to place 
and tamped in 5-in. layers. 

Account 8612—^Foundation. 

This concrete was cast in 2 long reinforced concrete cantilever type 
retaining walls. The walls were 12 in. at the top, 14 in. at bottom, 
and 5 ft. high. One-half-inch and J-in. rods, spaced 6 in. centers, were 
used. Tl^e mixture was machine mixed in the proportion of 5 sand and 
gravel to 1 cement, transported in wagons, wheelbarrows and concrete 
carts 250 ft. to place. Ninety-five per cent, of the vertical surface of 
the concrete was formed. 

Account 8613—^Brickwork. 

This account is similar to others of the same nature, including cost 
of tile, mortar, scaffolds, and the labor of masons, their helpers, and 
carpenters- (See Figs. 98 and 100.) 

Account 8613.01—^Unloading Brick. 

This covers the cost of preparing site, unloading tile, and the checking 
of same. 

Account 8614—Steel Structure. 

(See account 7308.2.) There were 32 tons of structural steel used here 
and 9.61 tons of Keystone plate roofing. (See Fig. 99.) 



UNIT CONSTRUCTION COSTS 


1603 


Account 8614.1—Clean Out Doors. 

This covers the cost of labor of altering and material in the clean out 
doors and frames for this flue 

18 cast-iron frames and steel plate doors, A in. by 16j in. by 2 ft. 2i 


in.. $128.27 

i-in. sheet steel and miscellaneous. 25.34 


$153.61 

Account 8614.2—Caulking Roof. 

This account covers the labor and material of making as nearly air¬ 
tight as was possible the roof to this flue. Asbestos wicking was 
caulked into all the bad joints. 

Converter Flue 


Account 8621—^Excavation. 

This was a small amount of excavation for a number of piers through 
red clay with boulders and sand and gravel. It was done with pick 
and shovel, the dirt being cast to the sides of the holes. 

Account 8622—^Foundation. 

These foundations were 14 plain concrete piers about 4 ft. 6 in. by 
4 ft. 6 in. by 5 ft. The concrete was machine mixed, about 7 parts sand 
and gravel to 1 cement, and transported 200 ft. in wheelbarrows and 
concrete carts to place. Seventy-five per cent, of the vertical surfaces 
was formed. 

Account 8624—Steel Structure. 

(See account 7308.2.) 81.99 tons of structural steel were used here. 

(See Fig. 101.) 


Roaster Dust Chamber Flue 
Account 8626—^Excavation. 

This excavation covers the cuts for a number of piers through red clay 
containing boulders, made with pick and shovel and thrown to one side 
of the excavation. 

Account 8627—Foundation. 

This concrete was cast in 12 piers about 4 ft. 6 in. by 4 ft. 6 in. by 5 ft. 
It was plain concrete, machine mixed in proportions of 7 sand and gravel 
to 1 cement, and was transported to place 200 ft. in cement cars and 
wheelbarrows. Seventy-five per cent, of the vertical surface was 
formed. 

Account 8628—Brickwork. 

This is'the same as 8123.10. (See Figs. 99, 100, 102, and 104.) 
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Account 8628.01—^Unloading Tile. 

This is the same as 8123.11. 

Account 8629—Steel Structure. 

There were 85.21 tons of structural steel used luu'e and 9.25 tons of 
Keystone plate roofing. The flue is (> ft. 6 in. by 12 it. in cross sec¬ 
tion and connects the roaster dust chamlxT* with tlu^ stui^ks. (See 
Fig. 102.) 

Boiler and Blacksmith Shop 
Account 8701—Excavation. 

This excavation involved making a G-ft, slici^ to gtd tlu^ propia' grade 
for the building site, together with piers and small wall (‘xcavation. 
It was plowed and slipped away in fresnos 400 ft. 

Account 8702—Foundations. 

These foundations were the small walls and piers for t lu^ brick and steel 
column supports. The concrete was plain, hand mixinl in th(‘ propor¬ 
tions of 6 sand and gravel to 1 cement, and handhal 100 ft. in whetd- 
barrows to the forms. Fifty per cent, of the v(‘rtical surface^ was formcHl. 
This was the first concrete cast at the smcdtiax 

Account 8703—Steel Structure. 

There were 32.72 tons of structural steel used in ilu^ framenvork of the 
building. (See Fig. 105.) 

Account 8703.1—Doors, Windows and Frames. 

This account covers the purchase^ price of all doors, windows, ilunr 
frames, lintels and glass. It also eovtws tlu^ labor of installing the 
steel lintels which run from building column to building column; the 
erection of the steel door and window franu^s; tlie (UHHdion of the 
steel sash and doors; and the ghuing of tlu^sc! doors and windows. 
After the lintels had been framed in, tlie tih^ work brouglii up to sill 
base and the sill set, the frames were* put in pla(*c\ bcdtcHl to th(^ linteds 
and tied by rods back to the^ building columns. Wlum the framers had 
been entirely bricked in, the steel sa^sh w(Tc* holtcnl in place* and later 
gla 2 :ed. A segre^gated material list is as feillows: 

Thirteen 11 ft. 7 in. by 12 ft. | in. steed Hash (13 lights, 2 niullioiiH, with 2 to 6 
light ventilators, not glazed. 

One 10 ft, 3 in. by 12 ft. I in. 8k*el sash 56 lights, 1 inullion, tm ventilators 
not glazed. 

Two 10 ft. 3 in. by 12 ft. I in. steed sasli, 48 lights, I nudlicm, no ventilators, 
not glazed. 

One 4 ft. by 9 ft. sU*.el sliding dot)r, with six 14 in. by 20 iiu lights, not glaztal, 
lower panels ate^el plate. 

One 8 ft. by 9 ft. steel sliding door, with cdgliteen 14 in. by 20 in, liglits, not 
glazed, lower paneds steel plate. 

One 14 ft. by 20 ft.Kinner stead rolling tloor. 
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One 10 ft. by 10 ft. Kinner steel rolling door. 

Eleven 14-ft. lOdn. lintels built up of 8-in. channels. 

Two 13-ft. 4-in. lintels built up of 8-in. channels. 

Two 11-ft. 6-in. lintels built up of 8-in. channels. 

One 10-ft. 4-in. lintels built up of 8-in channels. 

One 11-ft. 6-in. lintels built up of 8-in. channels. 

850 lights 14 in. by 20 in., i in. factory ribbed glass, 

164 lights 13i in. by 19i in. factory ribbed glass. 

82 lights 14 in. by 19i in. factory ribbed glass. 

44 lights 13i in. by 20 in. factory ribbed glass. 

Steel windows and door frames for above made of two 3 J by 2§ by i angles. 

(See Fig. 106.) 

Account 8703.11—Concrete Sills. 

This account covers the labor and material used to make the following 
list of concrete sills. The sills were made 3 parts sand and gravel 
to 1 cement, cast in collapsible moulds and later finished. Three 
f-in. rods are used in each sill. 

11 sills, 8i in. by 10 in., 14 ft. 10 in. long. 

1 sill, 8i in. by 10 in., 11 ft. 6 in. long. 

1 sill, 8i in. by 10 in., 8 ft. 6 in. long. 

2 sills, 8i in. by 10 in., 12 ft. 2 in. long. 

(See Fig. 21.) 

Account 8703.2—^Tile Walls. 

This cost includes the cost of tile, mortar and scaffolds, together with 
the mason and carpenter labor used to build the walls. The walls 
were non-bearing 8 in. thick, built of hollow tile, laid in between the 
steel building columns. The mortar used was 1 cement, 1 lime and 
1 sand. 

Account 8703.21—^Unloading Tile. 

This covers the cost of preparing site, unloading, and checking quantity 
of tile. 

Account 8703.22—Coping. 

This covers the cost of labor and material incident to coping the walls 
at the top, beneath the roof. A two by four was bolted to the top 
course of tile and another to the underside of the roof. These were 
lathed across with metal lath and plastered with cement mortar. (See 
Fig. 17.) 

Account 8703.30—^Roof. 

This account covers the cost of the material and labor incident to 
roofing the boiler and blacksmith shop. Oregon pine sheathing, 2 by 
8, surfaced, tongued and grooved, was nailed to strips bolted to the pur¬ 
lins. Over this 3-ply asbestos roofing paper was laid. (See Fig. 17.) 

Account 8703.31—^Ventilators. 

This covers the cost of labor and material incident to installing three 48- 
in. Burt ventilators on the peak of the boiler and blacksmith shop roof. 
8 
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The ventilators were skidded up onto the roof with hand tackle along 
a runway, bolted to the purlins and flashed. (See Fig. 18.) 

Account 8703.4—^Dirt Floor. 

This account covers the labor incident to bringing the dirt floor of this 
building to the required grade. The dirt was wheeled in and tamped in 
3-in. layers. 

Account 8703.6—^Benches. 

This account covers the labor and material of making from time to 
time benches, racks and the like used in this shop. 

Account 8703.6—^Painting. 

This covers the cost of painting all the steel sash one coat of ^^turkey 
red.^^ and the woodwork; namely, the under side of the roof two coats 
of white lead and linseed oil, cream color. 

Account 8704—Crane. 

This covers the purchase of the crane listed below, the labor of over¬ 
hauling and erecting it. 

One 3-ton hand power traveling crane, chain block transfer type 18-ft. 
span, complete with roller bushed geared trolley and provided with 3-ton 


triplex chain block for 13 ft. lift. $378.35 

Miscellaneous. 60.06 


$438.41 


Account 8706—^Tools. 

This account covers the purchase price of the tools enumerated below 
and the labor required to install them. 


Factory Freight 

1 No. 2 punch and shear, Hilles & Jones.$1,530.00 $435.00 

1 No. 0 bending rolls. 580.00 75.00 

One 1,100-lb. steam hammer, Niles-Bement-Pond Co. 

1 blower, size 5, type D, American Blower Co... 1,015.00 408.00 
One 5-h.p. 440-volt, 3-phase, 60-cycle l,720'r.p.m. 

motor... 160.00 19.90 

1 No. 5 swage block. 

1 Peter Wright anvil, weight 497 lb. 

10 in. galv. iron pipe and connections. 

3 sheets steel, i in. by 48 in. by 120 in.. •. 


One 2-m. heading, upsetting and forging machine. 

Acme Machinery Co.... 2,790.00 440.70 

1 sisco anvil, 407 lb. 

1 Hay Budden anvil, 420 lb. 

40 ft. of 6-m. I-beam. 

Castings. 

Miscellaneous. 


Clifton 

$1,965.00 

655.00 

1,423.00 

179.90 

35.08 

70.57 

106.63 

16.02 

3,230.70 

46.60 

48.10 

12.62 

41.00 

29.14 


$7,859.36 
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Account 8706—Shaftings Pulleys, Belting. 

This account covers the purchase price of the list of material below and 
the labor of installing the same, and the necessary wooden bridge trees. 

33 ft. of 2A-in. and 18 ft. of 21-l-m. shafting. 

5 pulleys, varying from 26 in. to 52 in. with bearings and hangers. 

1 length of 8-in. double leather belt, 104 ft. long. 

1 length of 6-m. double leather belt, 140 ft. long. 

(See Fig. 19.) 

Account 8707—Motor. 

This account covers the purchase price of the material below and the 
labor of installing it. This motor furnished the power for the boiler 
and blacksmith shops. 

One 20-h.p. 440-volt, 3-phase, GO-cycle, 850-r.p.m. motor. 

Account 8708—^Lighting. 

This account covers the cost of the material below and the labor of 
its installation. 

14 carbon lamps, 16 c.p. 260 ft. brewery cord 

3 tungstens, 250 watt 300 ft. No. 12 wire 

100 ft. conduit. 

Machine and Carpenter Shop 

Account 8716—^Excavation. 

Same as account 8701. 

Account 8716—^Foundation. 

Same as account 8702. 

Account 8717—Steel Structure. 

This building is the same as 8703 account. There were used here 
38.23 tons of structural steel. (See Fig. 105.) 

Account 8717.1^—^Doors, Windows and Frames. 

This account is the same as 8703.10, with the following list of material: 

Thirteen 11 ft. 7 in. by 12 ft. i in. steel sash, 63 lights, 2 mullions, with 3 to 
6 light ventilators, unglassed. 

Two 10 ft. 3 in. by 12 ft. } in. steel sash, 56 lights, 1 mullion, no ventilators, 
unglazed. 

Two 10 ft. 3 in. by 12 ft. f in. steel sash, 48 lights, 1 mullion, no ventilators, 
unglazed. 

Two 4 ft. by 9 ft. steel sliding doors, with six 14 in. by 20 in. lights, unglazed, 
lower panels steel. 

One 11 ft. by 12 ft. steel sliding door, with forty 14 in. by 20 in. lights, unglazed, 
lower panels steel. 

Two 14 ft. by 20 ft. Kinner steel rolling doors. 
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Fourteen 14-ft. 10-in. lintels, nnule of 8-in. channels. 

Six 11-ft. G-in. lintels, made of 8-in. chaniu'ls. 

Seven hundred forty 14 in. by 20 in., | in, thick faciory ribbed ji^lass window panes. 
One hundred sixty-four 18J in. by 191 in*, 1 in. tlu<9v factory ribbed ghuss 
window panes. 

Eighty-two 14 in. by lOJ in., 1 in. thick factory riblxsl glass window panes. 
Twenty 15 in. by 20 in., J in. tliick factory ribtaal glass window panels. 

Steel window and door frames for the abovc^ list. (S(m^ Fig;. 1 ()(>.) 

Account 8717.11—Concrete Sills. 

Same as account 8703.11, but ilie following; product: 

Thirteen 8i in. by 10 in., 14 ft. long sills. 

Two 8i in. by 10 in., 11 ft. 0 in. long sills. 

Two Hi in. by 10 in., 0 ft. 0 in. Itmg sills. 

(See Fig. 21.) 

Account 8717.20—Tile Walls, 

Same as account 8703.20. 

Account 8717.21—Unloading Tile. 

Same as account 8703.21. 

Account 8717.22—Wall Coping- 

Same as account 8703.22. 

Account 8717.30—Roof. 

Same as account 8703.30. Tills roof conlnins 77.21 Hcjuarc^s, (Hpial to 
14,543 b.m. 2 by 8 lumber. 

Account 8717.31—Ventilators. 

Same as account 8703.31. Three 4H-im Burt ventilators used Iutc. 

Account 8717.40—Floor. 

This account covers the cost of the ma,tc*rial ami labor reepured to lay 
this floo^. Six inch by (dght inch stringers were laid 2 ft, 6 in, on 
centers with earth tamped in lietwemi them. On tlu^ stringt‘rs No, 3 
grade, 3 in, by 12 in. whiter cedar planking of various lengths was 
spiked down. (See Fig. 24.) 

Account 8717,60—Benches- 

Same as account 8703.50. 

Account 8717.60—Painting. 

Same as account 8703.60. 

Account 8718—Crane. 

This is the same as account 8701, with tlie exception that tin* eranc* hero 
used is of 5 ton capacity. 
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Account 8719—Tools. 

This account covers the purchase price of all the material listed below 
and the labor cost of installing it: 


Factory Freight Clifton 


1 Prentiss machine bench vise, No. 2. $20.15 

1 machine bench vise, No. 21. 20.16 

1 machine bench vise, No. 22. 28.85 

1 machine pipe vise, No. 2A. 2.38 

1 machine pipe vise, No. 4A. 7.77 

1 stationary bench vise, No. 56. 20.72 

40 ft. of Ij-in. pipe. 2.97 

1 No. 48 power grindstone. 56.62 

2 emery wheels. 8.90 

1 emery wheel grinder. 17.00 

1 No. 40 special turning machine. 36.22 

1 set faces for wiring machine. 5.56 

1 gauge. 2.35 

1 burr machine and stand. 9.92 

1 No. 17 S. P. crimper and stand. 10.77 

1 No. 3 beading machine. 26.79 

1 No. 0236 squaring shears. 180.86 

1 stake-holder and stakes. 42.15 

1 rivet set. 2.65 

1 No. 101 tinner’s rule. 2.73 

1 power hack saw No. 3. 29.63 

1 radial drill press, 42 in. 752.20 

Miscellaneous. 21.92 

1 50-in. cornice brake.: 155.96 

1 16-in. rip saw. 4.30 

Castings. 10.10 


1 No. 1 drill chuck.. 
1 No. 21 drill chuck 
72 hack saw blades... 


5.61 

7.02 

5.55 


1 surfacer, 20 in. by 6 in. 

. $180.00 

$26.70 

206.70 

1 No. 50 hand saw. 

. 175.00 

27.45 

202.45 

1 lathe, 14 in. by 8 ft. 

. 563.75 

81.40 

646.15 

1 lathe, McCabe patented 

double 2,111.00 

277.15 

2,388.15 

spindle. 

1 Crescent saw table. 

. 168.75 

51.34 

220.09 

One 20-in. Rockford shaper.. 

. 425.00 

175.07 

600.07 

One 2-in. bolt cutter. 

. 355.00 

47.10 

402.10 

1 Crane pipe machine 2 in.... 

. 192.00 

16.56 

208.56 

1 Crane pipe machine 4 in. 

. 480.00 

44.10 

524.10 

1 Crane pipe machine 12 in.... 

. 1,500.00 

163.59 

1,663.59 


Small tools, miscellaneous equipment 


394.36 


$8,953.13 


Account 8720—Shafting, Pulleys and Belting. 

This account covers the purchase price of the material below and its 
cost of installation: 
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1 pc. 'AO ft., 2 ii in. ciiameicr HluiftiuK. 

1 pc. (U) ft., 2 il in. diameter aUafting. 

1 pc. IH ft., 2 it in, diameter .shafting. 

1 pc. IS ft., 2 i\ in. tiiameter shafting, 

1 pc. 22 ft., 2 in. <IiametfT .sliafting. 

X pc. 10 ft., 2 in. tiiameter shafting. 

1 pc. 4 ft., 2 in. tiiamt^tT sliafting. 

Many pulleys ranginj? from 10 in. U) OK in. (li.-iniftcr, with mu-essary 
hangers, collars, boxes, (Sc(‘ Fig. 19.) 

Account 8721—^Motor. 

This account covens the pure,hast* pricit and eo.st of iustnlling the follow¬ 
ing motor. 

One 4(>-h.i>., •t !0-volt, li-phnse, •H.'in-r.it.jn. motor. 

(See Fig. 20.) 

Account 8722 -Lighting. 

This coverH the c*()st cf tht^ following luatcrinl imd the labor of 
installing it. 

17 carhnn lampa Iti r,.p. 

A tung.Hteiw 2r»0 watt 

240 ft. hrmvery curd 
l(K) ft. ctmdtiii 

AilO ft. No. 12 weatIterpr»»of wire. 

(Sc‘e Fig. 23.) 

General Oilce 

Account 8804-- Furniture and Fixtures. 

This accotmt covers tint fnriiitiiroatul ftxiuroH fnirrliusinl for t\w sinoltcr 
office, wliich to datf^ has lud. Imoii Imilf. Tho ftirniinrt* is in use in the 
temporary officios, 

Wariihcittiie 

Account 8810 Excavation. 

This was tlio same as H70I. 

Account 8811 Foundation. 

This was tlic samo as 8702, savtt that I ho walls won* higher. 

Account 8812 Steel Structure. 

This building is tint saiint typi^ as the boilia* and inarliiut* sliops^ save 
a corrugatmi iron roof was mm\ in plari^ tif a wood and paper covering. 
There were 20.5 tons of struefurid stt*ei used amt bl.2li Ions of corru¬ 
gated iron. (See Fig. 20.) 

Account 8812.1-- Doors, Windows and Frames. 

The doors for the warehouse xvere similar to the boiliT and iniichine 
shops. The lintels over the wdftciows ami doors were tint same as in 
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the shops. The small doors, all windows and frames were wood. This 
account covers the cost of the door and window material listed below 
and the labor of installing the same. 


51 windows, 3 ft. 9j in. by 7 ft. 8i in. by If in. These were 

grouped 16 in triple frames, all glazed. $305.99 

16 wood frames for 48 of above windows. 170.32 

Lumber for 3 window frames, all door frames and all hardware.... 83.78 

1 0. G. 1 light glazed door, 3 ft. 6 in. by 7 ft. 1 3/8 in. . 7.91 

Two 9 ft. 10 in. by 7 ft. 6f in. Kinner rolling doors... 157.30 

Steel lintels. 331.01 

(See Fig. 27.) - 


$1,056.31 

Account 8812.11—Concrete Sills. 

See account 8703.11. Sills were made here for frames of account 
8812.10. (See Fig. 22.) 

Account 8812.2—^Tile Walls. 

Same as for account 8703.11. 

Account 8812.21—^Unloading Tile. 

Same as for account 8703.21. (See Fig. 26.) 

Account 8812.22—Coping. 

Same as for account 8703.22. (See Fig. 28.) 

Account 8812.3—^Painting Roof. 

This covers the labor and material of painting underside of corru¬ 
gated iron roof 2 coats of lead and linseed oil, cream color. 

Account 8812.31—Ventilators. 

Same as for account 8703.31. These three ventilators were 48 in. 
diameter with round base. (See Fig. 25.) 

Account 8812.40—^Floor Excavation. 

This entailed cutting down the front in the warehouse 6 to 8 in. and 
backfilling in places. 

Account 8812.41—Floor Concrete. 

This concrete floor was cast in large 6 ft. to 8 ft. blocks, 4 in. thick, 
with sand joints between blocks. The concrete was hand mixed in 
the proportions of 6 sand and gravel to 1 cement. It was transported 
in wheelbarrows 100 ft. The top finish, f in. thick, was 2 sand 
to 1 cement. This top was troweled smooth. 

Account 8812.60—^Lighting. 

This account covers the cost of the following material and the labor 
of installation. 

26 carbon lamps, 16 c.p. 365 ft. brewery cord 
170 ft. No. 12 weatherproof wire. 
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Account 8813—Fixtures. 

This account covers the purchase^ prict* of tlu‘ si(H‘l bins, slu'lviup;, 
counter scales, office partition and furnitures as listenl below; also the 
erection cost. 

197 ft. Bergers sectional steel bins aiu! slielving. See ski‘teli, lint'ul 
feet refers to half of bins shown by .stuitional t*Ic*vntion. Bins 


received knocked down, gauge of inat«‘rial lb to 20. .. SblU).S2 

1 No. 1046 dormant warehoust^ scales, w<nglung 5,000 lb. 

to i lb....... . . .. . 141.42 

Furniture, material for olhee partition, etc. . . ... . .. 2S2.KH 

(See Fig. 30.) Si,5U.i2 


Account 8813.10—Painting. 

This account covers the cost of luaierinl and labor of a lot of miscud- 
lancous painting at the warehouse'. Tlu' stcu'l dtaas were givem one 
coat of turkey red. Tht' iron lintels wen' givi'ii oiu' (*out of hunp 
black in linseed oil. The countc'r was stained ami oiU'tl. 

Account 8813.11“ Painting Sash. 

This account covers tln^ (‘osi of inat.c'rial and labor tised to paint all 
the warehouse sa.sh. Tlu^y wc're given two emits of wliitc' l(*ad and 
linseed oil, cream color. 

Laboratory 

Account 882(F Excavation. 

This covers the excavating ba tlu' latnaatory walls amt basmneut in 
red clay with bouldcTs and gravel. It was domt with pi('k and shcua'l, 
and wheeled 75 ft. in l>arrows. Som<' bac'kfiUing for the thuas in 3-in. 
layers is also here includcHl. 

Account 8821— Foundation. 

This covers the conentte building walls whieli wen* iiinelum' mixed, 
in the proportions 8 sand and griivc*! to I t'cnieitt. Tlie concrete' was 
handled in wagons 250 yd. The walls \vere 12 in. at tt>p to 18 in. 
at bottom. One humln'd per (aaii. of the vertieid Hurfact* was formed. 

Account 8821.1™Plain Concrete Floors, 

These floors were mixed, 5 sand ami grave*! to 1 emiienf, in a inac'hine, 
transported 1,000 ft. in wagon and laid 4 in. Iliit-k with a smooth finish. 
Hand joints were used. Tlie top finish was | in. tliiek, 2 parts 
sand to cement, and was trowcfletl smooth. 

Account 8821.2 -Reinforced Floors. 

These floors were formed, two way reinforctal wltli |dn. and |4n. 
rods. In other respects tiny were the hiiiih' iih 8812.1. 
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Account 8821.3—Sills and Lintels. 

The sills and lintels used at the laboratory were separately moulded 
reinforced concrete. The concrete was made 3 parts sand and gravel 
to 1 cement. Three f-in. rods ran the entire length of both sills and 
lintels. The lintels were 8 in. by 8 in. by 5 ft. The sills were 4| in. 
by 9 in. by 4 ft. 1 in. (See Fig. 34.) 

Account 8822—^Tile Walls. 

This account covers the tile, mortar, scaffolds, mason labor, carpenter 
labor, and hauling incident to building the tile walls of the laboratory. 

Account 8822.2—Carpenter Work. 

This account covers the material and carpenter labor incident to 
the installatioi^ of the partitions, ceilings, and roof structure. (See 
Fig. 31.) 

Account 8822.6—Doors, Windows and Frames. 

This account covers the cost of the following material and the labor 
of installing the same, together with the necessary frames. 

16 windows 6 ft. 8 in. by 3 ft. 1J in. by If in. glazed. 

5 sash with four, 12 in. by 24 in. lights, glazed. 

1 sky light 6 ft. 3iV in. by 6 ft. Of in. with 36, 12 in. by 14 in. double 
strength glass 

1 sky light 6 ft. 3iV in. by 4 ft. *6f in. with 24, 12 in. by 14 in. double 
strength glass. 

1 sky light 4 ft. Ij in. by 4 ft. 6| in. with sixteen 12 in. by 14 in. double 
strength glass. 

4 doors 2 ft. 8 in. by 6 ft. 8 in. by If in., glazed. 

4 doors 2 ft. 8 in. by 6 ft. 8 in. by If in. glazed. 

(See Figs. 32 and 33.) 

Account 8824—Wood Fixtures. 

The account covers the cost of the laboratory hoods, stacks, benches, 
cabinets and the like. 

Account 8826—Lighting. 

This account covers the wiring in the laboratory for lights, hot plates, 
furnaces,, etc. 

Account 8826—^Plumbing. 

This account covers the purchase price of the material below and the 
labor of installing it. 

1 flush closet 1 distilling apparatus 

2 sinks and drains 1 water tap 

Piping, fittings, lead, etc. 
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Account 8828 Painting. 

This covers tlu^ cost of (he nuiterial atul hihor iuehhait to pniiitiug at 
the laboratory. It is of no vaiut' for unit costs. 

Account 8829 Plastering. 

This covers the cost of [ilasteriug iua(erial. sentTohis plastf'HTs and 
carpenter labor used in plasiering (he inside tile walls of the laboratory. 
The plastering was contraeted at IS cents a .stpiare yard, while the 
company furnished all material and carpenter labor. 

Account 8830 Apparatus. 

This a(!count coviu-s the purchase priia* of t he material segregatial below, 
and the labor of si'tting up thi> same. 


Five 12 in. by IH in. by in. lltl'iolf liuf 1143,08 

1 ThimipscmH lyialyticml bjiliint’i^ Htyli’2H . 01.05 

I distilling apimmftw, . , , 02.70 

1 Ibwkitw vlvcitrit! furnitrt^ . 225.53 

1 eliictrin ilrying nvvn , . ,41.711 

tubing, fuiintds, t'lr 5 4.23 


itUH.IlH 

Account 8831 '-’Oil Centrifuge. 

TIuh appamtuH wan locatoti iiuar th<* till in n tn>rrugatiul iron nhod, 
4 ft. l)y 4 ft l>j H ft. Thy liilu»r in t hi’-^ artunini wa-H for thu Iniildiug as 
wall a8 .sotting up tho oontrifngo and dtdivnring tho inatorial. 

I Bmuu tul csoniribtgts vuriicml, ibr*u‘i UHitipniiiid ty|H% 110 vult, 

idteraiiting.. , $130.25 

Makirittl fur hIuhI .. 1H, 34 


Sftiiipl# Rooiu 


SI57,59 


Account 8841 Excavation. 

This excavation eoveretl tho nifikiiig nf n thin tup mul .nhaping the 
ground for a plain eonmdo fiom*. Tln^ dirt uitn rtnl eday. It wm done 
with pick and shovel anti eie^t to ono !dde. 


Account 8842 - ^ Foundation. 

This covers the niakiiig of n fmv 34iiuill eoiifUiOt^ whHm, infodiine inixed^ 8 
sand and graved to I eiaiiettf. Heveiity tivy per etoit, tif thi* vertical 
surface was formed. The coiirnOf* %vitH hrimtlful jihotii toCI ft. 


Account 8842.1 Concrete Floors. 

These floors were of smtitifh irowided t*iin«‘reff% a in. tliicdi, macdiiiie 
mixed, Hand and gritvid to I eeiiinit, the top ftfiish 1 iit thick, 
2 sand and 1 cement. All of the iiiiiti*riid wm haiiliul in wagcniH 500 
ft. The concrete was laiil in hliieks with Hfind joints. 
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Account 8843—Walls and Roof Structure. 

This account covers the purchase price of the following material and 
the cost of erection. 


Lumber for sides and roof rafters. $148.12 

Corrugated iron. 47.68 

Nails, etc. 6.01 


$201.81 

(See Fig. 35.) 

Account 8843.4—^Roof. 

This account covers the roof sheathing, composition paper, and the 
labor incident to installing it. 


1,008 b.f., 1 in. by 12 Oregon pine. $31.50 

10 squares 3-ply asbestos roofing. 45.07 


$76.57 

Account 8843.6—^Doors and Windows. 

This account covers the cost of the following material, and the cost of 
installing the same: 

Two 3 ft. by 7 ft. by if in. doors. 

Twelve 2 ft. 11^ in. by 5 ft. 3f in. by if in. windows, glazed 

Frames for doors and windows. 

Miscellaneous. 


I $115.24 
3.61 


$118.85 

Account 8844—Oven. 

This account covers the making of a drying oven, together with the 
cost of material and installation. The oven was made in the shops 
of iVin. sheet plate, 4 ft. by 2 ft. by 6 ft. high, and lined with tV- 
in. asbestos mill board. It had suitable shelves of pipe coils. 


One oven. $46.77 

Steam piping, etc. 11.79 


$58.56 

Account 8846—Motor Platforms and Fixtures. 

This covered the cost of the following material and its installation: 


4 bucking boards, 3 ft. diameter by 2j in. thick. $61.80 

21 sheets galvanized iron (No. 18) for pans, etc. 53.06 

Lumber for one bench top, 3 ft. by 12 ft. for pulverizers, and one 
bench top 2 ft. by 12 ft. for cutting samples. 14.74 


Account 8846—^Lighting. 

This covers the cost of the lighting wiring for seven lights. 


$129.60 
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Account 8848 Painting. 

This covers tlie (‘ost of luatcu'ia! and labor in<a(h*nf to paiutiiig tho sash 
of this building, two coats of white lead and linset*d chL 

Account 8849 Machinery. 

This covers the purtdiast^ priet‘ ef the list material givtm hc'low, 
tog(d.her with the Ial)or of installing it. 



tai’torv Id'eight 

Clifton 

Two 2 by droll jaw crnHh(‘rs. iStnrtevnnt 




Milling Co.)... ■ 

SLMtl 

00 sai,so 

saoi.Ho 

4 jaw platcH. 

10 

00 OKO 

10. KO 

4 Hhiclds.. ...... 

:i 

00 0 22 

0.22 

8 toggle's — ....... . 

a 

oil 0 n 

:i.i4 

4 toggle seats.......... . . 

4 

00 0 II 

4.11 

2 Jones HninpU'rs 10 hy IK in. 

10 

00 2 2"! 

42.25 

4 Braun pulvt‘ri/.ers, 0 in. pnl. . 



aoa.48 

2 Braun coal griinlers, light and 




pulleys, 12 in. diameter. 



147,02 

Moisiun'scale's.. . . . 



20.11 

Sieve's and miseidinneiais 



lo.47 




sorj.tM) 


Account 8849.1 Motor. 

This covers the pundiase price and c’osf t»f iitHtalling tin* hallowing 
motor. 

One frlop. WcstiagliiitiHc iitofitr $ltn.77 

Account 8849.2 Shafting, Pulleys ind Belting. 

This account cenau's tlie cost of the maferiid st^gregHted below and the 
labor of installing it: 

One 24 in. hy 0 in. hy Ifl in. wmiil |iiilliw 

Four 20 in. I^y 0 in Iw Iff in, \nm* wihkI fnitltn 

Two 22 in. i>y 2 in. Princcttni diitidi pnllry. 

2G ft, 1 in.nflti in. diiiftinic ' «• 

4 rigid ring niling pilinw hlncliM. 

Two Ifl in. Hiifcty snt rn{|iir« .., 

I.<<'athcr hc'lting f«»r ninlor 2 iii,| il tii. mid f* in,. 


I 

I 

i 

i 

I 

! 

. :ri. 04 
$170.17 


MISCELLANEOUS ACCOUNTS 

Account 8901 "-Derricks and Construction Equipment. 

Tins account is iuflireet expense, see 'flie etuirgt* tmvers the cost 

of all darricks, vmivrvU* nilxiuv, ciirts, witgorn, picks, shovels, in fact 
every tool used during const met ion. 
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Account 8902—Sewer System—Cost of Pipe and Laying. 

This account covers the cost of the material and labor of laying the 
same used in the sewer system. The sewer lines aggregated 2,967 ft. 
of vitrified sewer pipe, ranging from 6 in. to 15 in. in diameter. It 
was all laid an average depth of 4 ft. below the surface. Concrete 
manholes for the system are in account 8902.2. 

Account 8902.1—Sewer System—Excavation. 

This excavation covers the-entire trenching or tunneling as was in 
some cases done for the sewer system. All kinds of soil were run 
through. The trenches varied from 18 in. to 60 in. wide, and from 
2 ft. to 20 ft. in depth. 

Account 8902.2—Sewer System—Concrete. 

This concrete covered a large number of small jobs including man¬ 
holes and the like along the sewer lines. In general the mix was 
7 sand and gravel to 1 cement. 

Account 8903—^Permanent Outside Closets. 

This covers 3 latrines built of 2 by 4^s, 4 by 4^s and corrugated iron. 
In size they were 8 ft. by 19 ft. 6 in. by 8 ft. high. The closet was 
built of concrete and is cleaned by a periodical flushing of water which 
is siphoned into a sewer. 

Account 8904—Telephone System. 

This account is indirect expense, see 8999. It covers the cost of a 
telephone line from Clifton to the smelter, together with all phones 
and connections about the plant during construction. 

Account 8906—^Permanent Outside Lighting. 

The material account here is as follows: 


Four 110 volt flaming arc lamps. S142.40 

Conduit, wire, etc. 35.59 


S177.99 

The poles here used were old ones previously charged out to construc¬ 
tion equipment. The lights were placed at various needed points 
about the plant and fhen connected to the nearest 110-volt circuit. 
Labor costs cover the setting of poles, the connecting of lamps, running 
a conduit line down each pole to a switch box, and instailling the switch 
box. 

Account 8906.1—Temporary Outside Lighting. 

This account is indirect expense, see 8999. 

Account 8906—^Water Pipe Lines*—^Excavation. 

This excavation covers the trenching for all the water lines. It repre¬ 
sents all sorts of material excavated from 8 ft. to 15 ft. in depth. 
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Account 8906.01 Water Pipe Lines Concrete. 

This was a small amuuut of concrete used to anchor the 6-in. line at, the 
foot of the hill, as it comes down from the tank. 

Account 8906.02 Water Pipe Lines Cost and Laying. 

This account covers the co.st of the m.'deri.al and labor of laying all the 
water lines about tlui smelter. 

Thrrt' w:i>4 ft. i>f iVm. pi|«^ 

ft. 

2IHI ft. of 2i'4ii. 

*ii>H ft. 2-in. pipo 

115 ft, of li-iii. pipo 
50 ft, of I'in 

4;i5:i ft. 

Total of-I,‘if).'} ft. with all neces.sary fittings, valves, .and lire hydrants. 

Account 8906.1 Six-Inch Pipe Line from Clifton. 

This aecount covers the eo.st of the material .and labor ineident to laying 
a (i-in. water pipe line, .8,*)SK ft. hmg. from flifton to smelter. It 
inelud(>s exeavating, painting, and b;t<'kfill. 

Account 8906.2 Water Supply Tank Excavation. 

This covers tin* making of a d ft. .slice for a water tank bmiulufion. It 
involvt'd tht; u.se of powder, .and was handled with pieks, shovels, and 
wheelbarrows. 

Account 8906.4 Water Supply Tank Coat and Erection. 

This tank was ereeted oji a hill at an elevation of ’JIH) ft. above the 
track,H where the material was received. It is 40 ft. in diameter, 20 
ft. tU in. high, anti has a .steel cover. Its capacity is 2.)(),()()0 
gallons. 'rh(> tank steel w.a.s erected by ctmfract. 'Hn* account stands 
thus: 


lltitid work , 

172 Hd 

Hauling,...., . 

12151! 

3;|.CI7 tank 

lijmAm 

Freight tin tank 

2 : 15 . mi 

Ftiwer ft>r riveting 


Mincelltinenua. 

114 112 


Iij:i7 0:1 


Account 8907 Watchman. 

This account is imlircct expense, .see 8000, It eovers the p.ay of watch¬ 
man during the construction pi*riod. 

Account 8908 Power Distribution. 

This aeeouut ttovers tint co.st of material ami tabor ineidiait to tlie fol¬ 
lowing work. Two- and three inch comiuit.s were run undt*rground 



UNIT CONSTRUCTION COSTS 


1619 


from the power house to the heater house and to the converter building. 
Along these lines four concrete manholes or pull boxes were installed 
At the converter building the wire from the conduits run up a steel 
column and from thence on steel brackets through the reverberatory 
and boiler building to a point of distribution by poles. From this 
point the wires go to the roasters, sample mill, crushing plants 
and bedding plant. The wire ranged from 1,000,000 c.m. to No. 12 
weatherproof. 

Account 8908.1—^Temporary Oil Tanks. 

This account is indirect expense, see 8999. It covers the cost and 
erection of an oil tank with pipe lines used during the construction 
period. 

Account 8909—^Permanent Air Line—^Excavation. 

This covers the cost of trenching and backfilling for the air lines. The 
trenches were in every kind of soil, 18 in. to 6 ft. deep and 1 ft. to 3 ft. 
wide. 

Account 8909.1—^Permanent Air Line—^Laying. 

This account covers the cost of material used and the labor of installing 
the same. The lines together are 2,316 ft. long and composed of the 
following quantities of different sized pipe. 

526 ft., l-in. pipe 656 ft., 2-iii. pipe 

36 ft., li-in. pipe 838 ft., 3-’iii. pipe 

80 ft., Ij-in. pipe 180 ft., 4-in. pipe 

Account 8910—Transmission of Power to Various Departments. 

This is a suspense account which has been charged away. 

Account 8911—Watchman House. 

This account is indirect expense, see 8999. It covers the cost of a 
temporary building. 

Account 8912—Tool Shed. 

This account is indirect expense, see 8999. It covers the cost of a tem¬ 
porary building. 

Account 8913—^Bam and Corral. 

This account is indirect expense, see 8999. It covers the cost of the 
corral and barn. 

Account 8914—Temporary Blacksmith Shop. 

This account is indirect expense, see 8999. This is a temporary build¬ 
ing used during construction. 

Account 8916—Temporary Power Plant. 

This account is indirect expense, see 8999. It covers a large com¬ 
pressor, Maune type boiler and temporary building, together with the 
labor of installation. 
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Account 8917 -Temporary Crushing Plant. 

This account is indirect cxpt'tisc. si'c KOIHI. It covt'rs the cost and 
installation of a 10-in. by 2()-in. cruslicr, ti.o ft. Imckot, I'h'vator, rock 
and sand bins, shafting, htdts. imllcysand motors. 

Account 8918-Temporary Water Tanks. 

This account is indirect expense, .see account SHOP. It covers several 
small tanks erected for use at tin* temporary i-amp site, as well a.s a 
large general supplj', wooden tank. 

Account 8919 -Temporary Electrical Shop Equipment. 

This account is indin'ct ex[)en.se. .see St>t)‘). It covers a temporary 
shop equipment. 

Account 8920—Wagon Roads. 

This account is indinait expen.se. It covers the building of many 
roads and traiks required iluriag the eonstruetion period. 

Account 8921 ■-Temporary Pumping Plant. 

This account is indirect expense. It covers a timbered shaft, juimp 
and pipe line. 

Account 8922— Temporary Pipe Lines. 

This account is indinad. expense. It eover.s the cost of all temporary 
water and air lines laid during tht> eonstruetion period. 

Account 8923- -Temporary Warehouse. 

This account is indinad expense. It laivers the <atst of tin* temjiorary 
warehouse and equipment. 

Account 8924—Temporary Cement Sheds. 

Tliis account is indirect expense*, .se*e HiMM). It ta>vc*r.s the* (amt of 
corrugated iron slnals for .storing <a*ment. 

Account 892&—Horses, Harness and Carts. 

This is indirect (axpense, .see KtItIU. This eover.s tin* cost of .some carts, 
work harnass, and the purchase price of an animal killed during 
eonstruetion. 

Account 8926"Temporary Office. 

This account is indina-t expense, see K5HH1. 'I'hi.s covers the (a)st of 
the construction oflice. 

Account 8927 Temporary Lavatories. 

This account is indirect expen.se, .see H5HMI. 

Account 8928~Temporary Machine Shop. 

This account is indirect expense, see H'.hHt. 'I’his covers tlie co.Ht of 
temporary machine shop. 
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Account 8929—Employe’s Railroad Transportation. 

This account is indirect expense, see 8999. During the construction 
period 300 to 500 men were employed, over three-fourths of whom 
lived in and around Clifton. The cost of transporting these men back 
and forth each day was borne by the construction. 

Account 8930—Clearing Land. 

This account is indirect expense, see account 8999. 

Account 8931—Test Holes. 

This account is indirect expense, see 8999. 

Account 8933—^Furniture and Fixtures. 

This account is indirect expense, see 8999. It covers the temporary 
office fixtures. 

Account 8934—^Miscellaneous Supplies. 

This account is indirect expense, see 8999. 

Account 8935~Shop Equipment. 

This account is indirect expense, see 8999. It covers material used in 
various temporary shops. 

Account 8936—Overhead Shop Expense. 

This account is indirect expense, see 8999. This account covered all 
labor and supplies used in the shops not directly charged to the work 
in hand. 

Account 8937—Stock Lumber. 

This is a suspense account. 

Account 8938—Powder Magazine. 

This account is indirect expense, see 8999. 

Account 8939—Miscellaneous Labor. 

This is indirect expense, see 8999. 

Account 8941~Temporary Railway Receiving Bins. 

This account is indirect expense, see 8999. 

Account 8942—Water Supply. 

This account is indirect expense, see 8999. It covers the cost of water 
from Clifton used during construction. 

Account 8943—Corral Expense. 

This was suspense account distributed at the close of each month, on 
the basis of the cost per animal-day. 

Account 8944—Switching and Freight from Clifton. 

This account is indirect expense, see 8999. It was impossible to place 
these charges to the material freighted, owing to incomplete records. 

9 
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Account 8946—Office Stationery and Supplies. 

This account is indirect expense, see 8999. 

Account 8946—Warehouse Operating Expense. 

This account is indirect expense, see 8999. It covers the expense of 
running the warehouse during the constriKd-ion period. 

Account 8927—Timekeeping Expense. 

This account is indirecit expense, see 8999. It covers tlie expense of 
the timekeeping and distribution during the construction period. 

Account 8948—Form Lumber. 

This is a suspense account. Its money was apportioned to all concrete 
costs on the basis of board-feet of lumber used on each job. 

Account 8949—Cement. 

This was a suspense aca^ount. It was apportioncul to all ooncrete 
accounts on the basis of sac^ks used. 

Account 8951—Sand and Gravel. 

This is a supenso account. Its money was apportioned to the different 
concrete accounts on the basis of caibit^ yards of con(*r(d.e cast. 

Account 8952—Employe’s Quarters. 

This account is indirect (expense, sca^ 8999. It represemts the cost of 
a boarding house, bath houses, and 42 tmit !iousc\s, l(^ss tlu^ remt th(\y 
paid on during the (‘onstruction period. 

Account 8963 - Crushing Plant Operating Expense. 

This is a suspense accoimt. Its money was apportiotuMl to the different 
concrete jobs on the basis of cubic yanls of (‘onen^e bentditing. 

Account 8964r— Concrete Power and Repairs. 

This is a suspense account, see 8953. 

Account 8955~Mortar Sand. 

This is a Buspense ac<a)unt. It was apporticuicd to the. brick-work 
on the basis of tlie amount uschI by thci various jol)s. 

Account 8966.1—Mortar Lime. 

This is a suspense ac.count, hch^ 8!ir>3. 

Account 8966.2-Mortar Cement. 

This is a suspense account, sch^ 8955. 

Account 8966.4 ” Fire Brick Mortar. 

This is a suspense a(;count, nm 8i)55. 

Account 8966.6—Silica Brick Mortar, 

This is a suspense account, see 8955. 
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Account 8966—Operating Temporary Power House. 

This is a suspense account. It was apportioned to the various jobs on 
the basis of horse power days. 

Account 8967—Maintenance of Track in Yards. 

This account is indirect expense, see 8999. It represents the upkeep of 
tracks during construction, and the cost of many temporary construc¬ 
tion tracks. 

Account 8968—Ditch at Tunnel No. 2. 

This account is indirect expense, see 8999. It represents a ditch built 
by the Arizona & New Mexico Railway, to protect their main line which 
has been endangered by surface water as a result of the site chosen for 
the smelter. 

Account 8961—Steam Heating System—Excavation. 

This covers the making of a long shallow trench and backfilling it. 
The ground was red clay. 

Account 8961.1^—Steam Heating System—Cost and Installation. 

This covers the cost of laying 260 ft. of 2-in. steam pipe and 236 ft. of 
2|-in. steam pipe in a 2-in. lumber box. The pipe was covered 
with double standard magnesia covering. 

Account 8976—Cleaning Up. 

This account is an indirect charge, see 8999. It represents cleaning up 
about the plant after construction. 

Account 8976—Rehandling Brick and Tile. 

This account is an indirect charge, see 8999. It represents handling 
tile not directly chargeable to the jobs where the tile was used, but as a 
result of other considerations. 

Account 8998—Direct Charges. 

This account is indirect expense, see 8999. It represents direct charges 
to indirect expense. 

Account 8999—Indirect Expense. 

This account is a summation of the accounts, as listed under charges to 
indirect expense. As the total of indirect expense, they represent a 
percentage of the total cost of the smelter, less the engineering and 
and indirect expenses, and have been so reported. In the making of 
any total estimate based on the unit costs derived from this sheet, it is 
assumed that of the total estimate, 7.53 per cent, will be taken to 
ascertain the item of indirect expense. 
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POWER PLANT 
Power House 

Account 9001—Excavation. 

This excavation was a la-r^c^ (uit, a.hout 55 ft. by 2S0 ft. by I0ft.,for the 
basement of th<‘ power hous(s tla^ maehiu(‘ fotiudation ajul the building 
piers. The material cu(u>uuter(Ml was nal (‘lay a,nd Imulders on top, 
with sand and gravel beucaitli whit;h was savaul for (a)n(a-ete material. 
Powder was used, followcul by plowing, pi(^ks, shov(4s, fnvsnos, and 
carts. The material was haultul 450 ft. Fig. 5»‘h) 

Account 9002 Building Foundation Piers. 

This (‘.oiuu'ete was cast in piers whicdi support(‘d tlu' stead columns. The 
])ierB w(‘re about 2 ft. by 4 ft. l)y 5 ft. f)lain coiuu‘(‘t(\ hand mixeal, in the 
proportions of 7 sand and gravel to 1 (uatnait, and transportcal 150 ft. 
in wluudbarrows to plac(‘. A gnait dead of ditrumlty was (‘xpcuienced 
here in keeping out th(‘ sa,nd and gravad wliicdj camstantly .sinffed in from 
the sides. Fifty p(u* (amt of tin* v(a'ti(*al surface^ was fornnal. 

Account 9002.1 Building Foundation Walls. 

This concretes was (‘ast as a long n^infonaal wall running around outside 
and b(‘aring on th(‘ (‘olumns of tlu^ Imilding. It is 12 in. at top, 20 in. 
at bottom, II ft high, dtisigned as a slab to withstand (‘arth pn^ssure 
on a20-ft. span. ca)n(‘r(de was machines mixeal inth(‘ proportions of 

5 sand atul graved to I eamumt, wh(ad(al 150 ft. to placa^ and ndnforccid 
with J- a,nd 4-in. rods variously spataal. Niiudy-fua^ p(‘r (aait. of 
the v(a*tieal surfaca^ was formed. (Hw Fig. 47.) 

Account 9002.2 North Tunnel. 

ThisVioncrete was east as a l)ox (tulveri in an opmi cmt. It is al)out 6 ft. 
by 7 ft by 200 ft. long. It was luind mixtal in ihv proportions of 5 sand 
and gravel to 1 ccunent, wluadcal 100 ft. to placu! a.nd reinfortaal with | 
in. and l-in. rods. i^dftyTiviJ per lamt. of the vcudical surface was 
formed, as W(dl as tlu‘ roof of ihe^ cuhau’t. (Sta* Fig. 50.) 

Account 9002.3 Concrete Drain. 

This concnd.(‘ forms a drain through thc^ middh* of tlie power™house 
basement. There an* two walls, 10 in. thick, IH in. high, 2 ft. apart, 
with a 9-in. bottom in tine drain laid on grade. The (‘.onende was one- 
half machine and one-half hand inixcal, in tlie proportions of 7 sand and 
gravel to I cenumt, wlnaded in barrows 150 ft to phuaa Ninety per 
cent, of the vertical surface was formed. 

Account 9002.4— Basement Floor Concrete. 

This concrete was cast as a floor on grade in tins bammient of tlie power 
house. It was laid in Ci-ft. blocks with sand joints. The mixture, 
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machine made, was 7 parts sand and gravel to 1 cement. The top 
finish was f in. thick and made 2 parts sand to 1 cement. The total 
thickness of the floor is 4 in. The concrete was transported in barrows 
on an average of 125 ft. 

Account 9002.45—^Basement Floor Painting. 

This account covers material cost and labor of cleaning floor and 
applying two coats of Toch Brothers cement filler. 

Account 9002.6—^Preparing of Concrete for Painting. 

This covers the cost of preparing basement concrete walls for paint¬ 
ing. The air holes were filled, rough surfaces smoothed, and one coat 
of cement grout applied. 

Account 9002.7—^Painting Concrete. 

This account covers the cost of the material and labor of applying it 
to the power house basement walls. One coat of Wadsworth Howland 
Bay State cement coating was put on. This cost $1.88 a gallon 
f.o.b. Clifton. The material account is as follows: 


150 gallons of paint. S281.40 

Brushes. 8.42 

Turpentine. 5.71 

Miscellaneous....!. 6.08 


$301.61 

Account 9003—Steel Structure. 

This account covers all the structural steel including railings and the 
like used in the power house building. There were 254.29 tons. (See 
Fig. 54.) 

Account 9003.1—^Tile Walls. 

This account covers the cost of all the tile, mortar material, scaffolds, 
mason labor, carpenter labor, and hoisting power required to lay up 
the walls. The walls were 40 ft. high on the average from the ground 
level. The walls were 8 in. thick, laid directly upon the concrete walls. 
See account 9002.1. Two mortars were used in laying up the tile, 
one with lamp black in to give the outside joint a pleasing appearance. 
The joints were struck. The mortar mixture was 1 cement, 3 sand, 
and 1 lime. (See Figs. 52 and 54.) 

Account 9003.11—^Unloading Tile. 

This account covers the preparing of the site for unloading, checking 
quantities and unloading the tile used in the power plant. 

Account 9003.12—^Wall Coping. 

Similar to account 8703.22, which see. The depth of this coping was, 
however, 18 in. against 12 in. at the warehouse and shops. 
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Account 9003.2 —Doors, Windows and Frames. 

This account (*ovcu's tlic doors, sasli, luinlwarc and frames listed below, 
together with tht‘ labor cost of installing the same. The sttu‘l frames 
were mad(‘ l)y tlu^ Kansas (dfy Stnu’tural ('o, 

FneO )ry Frc‘ighi Uliftoii 

saufj.no ...... 

20.00 . .. 

2SI 70 ...... .. 

fitCOO . 

Sim. 05 S7H5.25 

l,S15 20 202,77 2,107.97 

. . m.95 

91.44 

...... 222.32 

$3,319.93 

(See Fig. 51.) 

Account 9003.21 Concrete Sills. 

Tins account covers tht^ material nsinl ami tlie labor t‘X|Mmded in making 
the power lioust^ eonerett^ sills. Abont one-half of the sills were cast 
in place and the remainder as separately moulded memhers. They 
were H in, by 10 in. f<ir the windows and II in, l>y HI in. for tlie fixed 
sash at the top of thc‘ building. Tin* material was liaiul mixcHl, U sand 
to 1 cement, and Il|»im rotls ran tln^ leiigtti of tlte Hills. (S<*e Fig, 51.) 

Account 9003,3 --Ventilators. 

This eovcTH the cost of 6 dH-’in. Hurt vtuiiilators witli mpian^ liase and 
the labor of installing them iui the rtaif of the liousm ddiey were 

lifted onto the roof witli a lotainiotive eram*. 

(I Hurt Vi*utilis,ft»r« . . . I2HII 17 $152 57 $-132,74 

MiHeelliuictaw,, 7.02 

$439.70 


105 single sash, 2 ft. S| iu. !»y 5 ft. li iu. by l| 
in. glaztnl with 15 riblnni glass lights, fixed 
sash..■ « • ■ ..... 

I single sash, 2 ft. S| in. by 4 ft. i in. by 11 
in. glazed with 12 ribbed glass lights, tixtai 
sasli........... . . . . . ..... 

73 windnw.s, 2 ft. H| in, by i\ ft. 3 in. by | in. 
glazed witli 18 rit>bed glass ligids, dtmble 
hung........... 

40 sash, 3 ft. I in. by 2 ft. t»| in. by I| in. 
glazed with 0 ribbed glass liglits^ lunged. . . 

Hteel frames fur tdl but tlie 40 IVdight sash 
and 0 duur frames, 3 ft. I in. by 7 ft. U in. . 

3(M) (Jaldwell Basil balanees, Nu. 18. 

3,HH4 ft. b.m, lumlier bir frames fur 40 single sasli. 

Locks, hinges, nails, ete ,. 


Account 9003,4 Main Floor Columns, 

Thin amnmt covers tin* cont of the matiTifih falirieation, and labor of 
erecting 57 pipe columns and 11 Hirueiural Htt*el tmlumuH to support 
th(^ Htcid iHuiiUH of the power fioiiHe floor, Tim 57 pipe cHilumns were 
made of 4-in. pipe, witli a fa«t iron and capital, and were ho placed 
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lat they might be easily shifted a foot or two along the low flange of 
le I beams they support, should they interfere with future pipio-S 
ihemes. The structural columns were permanently located. The 
laterial segregated is as follows: 


Caps and bases, cast iron. 1227 80 

668 ft. of 4-m. pipe. jl^g 0 

Structural steel and rivets. jl ^30 99 

Miscellaneous. 75 25 


$626.44 

ount 9003.41—Main Floor Slab—Concrete. 

his account covers the cost of the Berger multiplex plate laid on the 
ieel I beams of the power-house floor, and covered with concrete rein- 
»rced with ^-in. and f-in. rods. The Berger plate was laid upon 
eel beams and not wired; J-in. and |-in. rods, 1 ft. on concrete, 
ere laid in the concrete at right angles with the grooves of the plate. 
he concrete mixture was 7 parts sand and gravel to I cement, machine 
lade. The top finish was proportioned 2 sand to 1 cement. It was 
.id f in. thick, smooth troweled, and marked off in 6-ft. squares, 
he material account stands thus; 


102.1 square, S-in. Berger plate. $2,101.88 

i-in, and i-in. reinforced steel.. 62.06 

Concrete materials. 1,177.67 


$3,341.61 

3ee Fig. 55.) 

ount 9003.42—^Painting under Side Main Floor. 

he Berger plate exposed beneath the floor of 9003.41 was cleaned of 
ist and painted two coats of linseed oil and white lead, cream color, 
his necessitated low scaffolds. The square yards in which the unit 
)st is reported are the yard measurements derived from developing 
le plate. This cost covers the material and the labor. 

Dunt 9003.43—^Painting Top Main Floor. 

his account covers the labor and material used in painting the upper 
irface of the power house Berger plate concrete floor. It was given 
vo coats of Toch Brothers cement filler and one coat Toch Brothers 
arm gray cement paint, after the floor had been well cleaned and 
ded out. 

ount 9003.6—^Berger Multiplex Plate. 

his account covers the material and labor used in putting Berger 
late upon the power-house roof. The eaves of the roof are 41 ft. from 
le ground and the floor is J pitch. The Berger plate was hoisted 
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to place by use of a single pulley and hand roptc When laid in position 
it was wired to the purlins with No, 10 wircc ''Flu^ s<'gr('gated account 
stands as follows: 

Berger plate.... ....... S2,9(V2.25 

Wire.... .. .. .... . 20.41 

Tools, etc... .. 80.52 


S2,og:tis 

(See Fig. 56.) 

Account 9003.61- Roof Concrete. 

This ac^count covers thc^ conende placed on the roof. It was hoisted 
to the eaves at various places atid transport (al to position in hand 
buckets. The concretes was hand mixed, 5 sand and graved to I ccutient. 
The top finish was not use<l, but tlie (‘oncrett^ was straight cnlged to 
proper level and trowelcnl as smooth as possible. (Hcn^ Fig, !>{].) 

Account 9003,62 - Roof Tar. 

This account covers the <‘ost of tlu^ material below, and tin* labor used 
in applying it to thc^ roof, A (‘omposition of tar, camunit and (‘oal oil 
was made and painbal dinadly upcm the* comu'cdc* r<K>f in an (dTort 
to make it waterproof. 


11 barrels of tar.. . . SUa.74 

7 sacks cement. .. . . , . , , 4.95 

54 gallons coal oil. . , 0.48 

Miscellaneous..... . . 2.59 


Sl27.7:i 

Account 9003.63 “ Roof Down Spouts and Tile Drain. 

This covers the c^ost of material used in 10 down spouts and drains, 
tog(^ther with the labor employcai in (‘reacting them. Hie down spouts 
are 4-in, galvanized iron spouts which, after leaving tlu^ gutttu’s, pass 
direcdly through a Iiolc* prepared in tlie building wall to the inside of 
the building, and tlience to tlie fiasemcmt floor. At tliis point they 
(mter a 4-in. vitrifuni scnviT pipc»r which is laid beneath the floor dis- 
(dmrging into thc^ drain down tint <umter of the Iniililing. The 
material account stands as follows: 


355 ft. 4-in. vitrifieii sewer pipe......... , . , , . ... $117,90 

550 ft, 4-m. galvanized iron drfdn pipe. . 90.87 

MiscellaneouH................... 31.67 


1240.44 

Account 9003.64--Roof Painting Underside. 

This account covers the cost of the paint mattTial, bruslu^s, scafTolds, 
etc,, togetlier with the labor rec|uircal to paint ilm iind<n\sidci of the 
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power-house roof. High swinging scaffolds from the roof truss purlins 
were used to work from. They were slow and difficult to move 
from place to place. The rust was cleaned off and it was given two 
coats of white lead and linseed oil, cream color. 

Account 9003.55—Roof—and B Roofing. 

This account covers cost of material and labor incident to applying 
a paper roof. Wood strips were imbedded in the concrete around the 
base of each ventilator, and across the roof at the juncture of the lean-to 
roof with the main building roof. A cement coating was then applied 
to the concrete followed by application of hot maltha, with sheets of 
felt imbedded in the maltha. The felt was so lapped one piece upon 
another as to give three thicknesses over the entire roof. Another 
application of hot maltha was swabbed over this ground work, followed 
by one course of three-ply P and B roofiing paper. 

Account 9003.60—^Painting Sash. 

This account covers the material and labor incident to painting all 
the power-house sash three coats. Linseed oil and white lead was 
used. 

Account 9003.61—^Painting Woodwork. 

This account covers the painting of the power-house doors and 
miscellaneous woodwork. 

Account 9004—Crane. 

This crane has a capacity of 20 tons. It is operated by hand and 
spans the power-house floor, a distance of 50 ft. It has a 40-ft. 
lift and runs on 50-lb. rails. The account covers the material as 
shown below, and the labor of erecting the crane: 


One 20-ton hand traveling crane. $1,278.00 

Freight on same. 408.00 

Miscellaneous. 37.27 


$1,723.27 


Account 9006—Well Grading. 

This covers the cost of grading off a point of conglomerate rock in 
preparing a site for a well. Large blavsts of dynamite were used. 

Account 9006.1—Shaft Sinking. 

This covers the cost of sinking a shaft in conglomerate at the waters 
edge upon the site prepared by account 9005. The shaft was 6 ft. by 
8 ft. and went to a depth of 45 ft. It was necessary to install and run a 
No. 7 Cameron pump to handle the water. 
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Account 9005.2— Timbering. 

The timbers uscnl S in. hy H in., Ori'gon pint^ s(|uare-slnift sets, 
making two (‘ompartments in the shaft. T!h^ sliaft was lagged. 

Account 9006.31 -Aldrich Pump Installation. 

The money expended undtn' this a<‘eonut was for ludoading two pumps 
whieli were not instalUnl. 

Account 9006.01— Nordberg Blowers -Foundation. 

These two eonende foundations wc‘re (\acdi about 30 ft. l)y 15 ft. by 20 
ft. The concrete was mixc'd 6 parts sami and gravel to 1 camient by 
machine, and transported 50 ft. to plaiaa 100 \nH' cent, of tlu^ vertical 
surface was formed. Kacdi foundation luul ovvr thirty lH>lts std exact 
with template and piped. Thc‘ pipt's W(‘n^ in short pi(HH‘s pulknl up as 
the foundation raisetl and out at tlie comphdion. Th(‘ <‘ost of these 
pipes and the bolts art^ in every cast‘ givcm in the (‘oncrete cost. 
(See Fig. 49.) 

Account 9006.1^-‘N Blowers Cost and Installation, 

This at‘count covers th(> cost of iln‘ maitu'ial as listed l)elow, tog(dher 
with the labor of enadhig tlu^ sauna Odn^si* enghu's an^ two Nordberg 
cross-compound blowing (mgines, ilesigmal to coiupn'ss 10,000 cu. ft. 
of free air at an altitude of 3,500 ft. to 12 lb. prc^ssuns while 15 lb. may 
be carried if desircHl, The high“pr(^ssu^.‘ sti^am eylimhu' is 20 in., the 
loW“pn\ssure 42 in., whiles tln^ air (‘yliinhu's ar<^ 44 in., all having the 
(common stroke of 42 in. Thc^ emgines are furnished 160 lb. steam 
pressure, supcTluMthnl 75® F. The spcnnl is 71 r.p.m. Tlui labor of 
grouting, and the labor of testing out and starting up are included 
here. 


2 Nerdherp; l^lowinp^ engines, with rt'etavers... $30,907.34 

2 No. 34 c?rane tilt traps.107.7H 
Grout, e.Us..... 1,438.90 


$32,514.02 

Account 9006.2 -Nordberg Blowers Painting. 

This account coveu's tln^ cost of inaitwial and labor <4 painting the two 
Nordberg blowing engim‘H. All of the ptnvtT-lioust** macdunery was 
painted by contract for tlm sum of 1820. This sum covcu3h 1 the labor and 
all tools, such as brusln\s, putty knives, light ladders, etc. The paint, 
oils, colors, dryers, and stuiffolds wliert^ ncaa^ssary were furnished by the 
company. The money covered by thc‘ contract and material used was 
apportioned to the painting account of tluulifferent pieces of machinery 
on thci basis of the time spent on eatdi piece of machinery. Every 
machine was given one coat of paint, one coat of filler, and two coats 
of olive-green enamel. 
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Account 9007.01—^Turbines—^Foundation. 

This concrete is identical with 9006.01. 

Account 9007.1 Turbines—Cost and Installation. 

This account covers the purchase price of three Curtis turbines and 
material as listed below, together with the labor of erection, grouting, 
wiring from generator to switchboard, testing and starting up. The 
turbines are 2,000-k.w. Curtis-type horizontal shaft engines and direct 
connected to 2,500-k.v.a., 6,600-volt, 60-cycle, 3-phase, 1,900-r.p.m. 
generators. The approximate size of each unit is 23 ft. 8 in. long by 
10 ft. 6 in. wide by 9 ft. 7 in. high, with a net weight of 108,300 lb. 


3 turbines. $77,828.10 

486 gallons of gargoyle turbine oil. 233.04 

Grout, electrical material. 1,525.35 


$79,586.49 

Account 9007.2—^Turbines—^Painting. 

See account 9006.2. 

Account 9007.3 Turbines—^Air Pipe Making. 

(See Fig. 57.) This account covers the making of the air ducts for the 
three turbines. They were fabricated in the smelter shops of No. 16 
steel with 2| by 2| by | angles. The total length ^rthe three 
was 103 feet- 


Account 9007.4—Turbines—^Air Pipe Erection. 

This account covers the labor of erecting the air ducts in account 
9007.3. The material used was cloth insertion packing, rivets, hangers, 
anchors, etc. 

Account 9007.61—Transformer Trucks and Transfer Table. 

This account covers the placing of 325 ft. of 40-lb. rail for installing 
15 transformers with trucks, and the cost of those trucks. (See Fig. 
58.) 

Accoimt 9007.62—^Auto Transformers. 

This account covers the cost of the 10 transformers oil and wire as 
listed below, together with placing wiring, trying out and testing the 
same. 

10 oil-cooled auto transformers for raising voltage from 6,600 to 13,200 

volts, G.E. Type 60 cycles. $11,801.81 

417 k.v.a. Y connected. (3 transformers to a turbine and one spare). 

Oil and wire. 


$12,044.91 
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Account 9008.01-.Condensers -’ -Foundation. 

These were plain founda-iions nuiehim^ luixcHl, in the proportions of 
1 cenunit to (> sa-iul and |:^ravel. The V(a‘ti<‘al surfa(H\s were 100 per 
cent, fornu'd. 

Account 9008.1 Condensers Cost and Installation. 

This covers the (‘ost of 3 Allxa'Rer surfa(‘e condcaista’s and the labor 
of placing and grouting them in position. Mach condenser has 
7,()00 sq. ft. of surface. 

a CondenHers...... ... .... .... $19,430.04 

(^routing, etc....... . . ..... .. 127.51 


Account 9008.2 Condensers Painting. 
Set'. ac(*ount 9000.2 


$19,503.55 


Account 9009 - Jet Condenser Hot Well Excavation. 

Oliis coviU's tlu^ ('ost of making snudl exiaivatious for a few pu‘rs in red 
clay with pick and slmvt^ls. 

Account 9009.01 Jet Condenser Hot Well Foundation. 

This cov(‘rs a small amotmt of c<mcrete for piiTS, liand mixed-— 
0 sand and gravel to 1 cj‘mt9d*. 

Account 9009.02 Jet Condenser Hot Well Supporting Structure and 
Tank. 

Tills a(H‘cmnt covis's iln^ cost and erendion of 5.7G tons of steed. There 
was a (|uadrangular tower 19 ft. li in. higli, wiiluilioui 12 ft. base, sur¬ 
mounted witli a 10 ft. diamefi'f by K ft. il in. high steid tank. It 
was fnrnislual by tlu^ Kansas (dty Sirindairal Steel i\). 

Account 9009.03 Jet Condenser Cost and Erection. 

This cuviu's the cost of one 2Hdn. A!bt*rger type liaronudic jet 

condenser and ereiddon above the tank of arcouni 901)9.02. 


Account 9009.12 Jet Condenser Dry Vacuum Pumps. 

These air pumps remove the iiir from the baroiiitd-it! t'oiulenser and are 
locat(*d in tin* power Inmsi*. 'fhi* fn*conni covi^rs tin* cost of the 
material listial htdow and tin* labor of erecting the saiin*. 

Twci ladi.p, «li|j ring iimlnrn, -ItCl 3 ryrInM, 505-r. p. iil, 


with rciiiHinnce r4>ntrtdleni.. . . . , . . 1739.92 

Two HI by 12 niiigltcfitiige AlbergiT dry vjiriitifii |fiiiii|w . 

2 cirduit bmikcrM.. . . . , . , . 39.88 

Grout, ccanliiltdii, etc,............ , . 19L99 


|2,8SD.0l 
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Account 9009.13—Jet Condenser Dry Vacuum Pump—^Painting. 

(See account 9000.2.) 

Account 9009.21^—Circulating Pumps—^Foundation. 

These are about 15 ft. by 20 ft. by 10 ft. and are similar to 9006.01 in 
other respects. 

Account 9009.22—Circulating Pump—Cost and Erection. 

These air pumps furnish the circulating water for the barometic con¬ 
denser. The cost here includes the price of the material listed below 
and the labor installing the same. 


Two 35-h.p., 440-volt, 60-cycle, 570-r.p.m. motors,. $1,687.50 

Two 2 Lobe cycloidal jumps, 14 by 12, 17.8 gal. per rev. 2,341.41 

2 oil switches, 660 volt. 39.89 

Miscellaneous. 66.88 


$3,535.68 

Accoxmt 9009.23-—Circulating Pumps—^Painting. 

See account 9006.2. 

Account 9010.01—Air Compressor—^Foundation. 

This concrete is 10 ft. by 20 ft. by 15 ft. high. In other respects it 
is similar to 9006.01. 

Account 9010.02—Air Compressor—^Erection. 

This account covers only the erection at the smelter of the following 
Ingersoll-Rand two-stage compressor. It was bought from the mines 
and erected at the smelter power house. The- compressor has a 
steam-driven cross-compound Corliss engine. The steam cylinders 
are 13 in. and the air cylinders are 22 in. and 13 in. and the common 
stroke is 36 in. 

Account 9010.04—Air Compressor—^All Piping Except Steam. 

This account covers the cost and erection of all the piping to the 
Ingersoll-Rand Co. compressor except the steam piping. 

Account 9010.06—^Air Compressor—^Wrecking and Transportation. 

This account covers the labor of tearing down this compressor at 
Morenci, loading it on cars and the freight to the smelter. Such 
material is charged as was incident to these operations. 

Account 9010.06—Air Compressor—^Installation of Air Receivers. 

This account covers the labor of installing a small air receiver in the 
power-house basement, for the compressor. No charge was made for 
the receiver. 
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Account 9011.01~Two Exciters, Two Air Pumps, Two Circulating 
Pumps—Foundation. 

This is a large foundation about 15 ft. b}" 20 ft. by 10 ft. In other 
respects it is the same as account 9006.0L 

Account 9011.02—Two Exciters~ Cost and Installation. 

This account covers thc^ (‘ost of mat(‘rial lisbal bellow and the 
labor of installing the sanui. Th(\se are the (‘x<‘iters for the turbine 
generators. They are Kidgway taiuhnu, (‘ompound, balanced, slide- 
valve engines, direct connected to 75-k.w., 125-volt direct-current 
generators with a speed of 275 r.p.m. 


2 exciters.. • ...... $5,744.06 

Cable wire etc....... 286.28 

Miscellaneus... 87.02 


$6,118.26 

In the labor cost is includ(‘d wiring and comua'iing the machines to 
the switchl)oard, as W(*1I as enading grouting ami trying out. 

Account 9011.03 Three Dry Vacuum Pumps Cost and Installation. 

These pumps an) for thc^ Hurfa(a‘ coiuhmscn’s, Th<^ acaaumt covc'rs their 
cost, erec.tion, grouting ami trying out. 'I1u‘y w<dglu*d 14,000 lb. 

2 dry vacuum pnmpH 8-iu. nteam by 20-iu. air Iry .stroke, $2,126.11 

(rrout, packing, (d.c...... 52.99 

12,190.10 

Account 9011.04 Three Circulating Pumps and Engines Cost and In¬ 
stallation. 

These pumps furnish the* (circulating watcT for tlu* surfa(‘(» condensiTs. 
This ac(‘ount covcts the cost of tin* maitu'ial listed below and ilie labor 
of amoiing and trying out. 

2 I,obc, 18 l)y 20, cychndal ptimps, ciipa<nty 49.5 galloiw 

per rev., ami ThnM;i 27-in. couplingH.... $4,425.25 

Thnm 11 l>y 14 Itidgway, simple Imlatmcd, Hlidc-valve 

cngiiaw for dinad cumm^ctiun to alawc pumps 4,124.60 

Crnut, packing, cUt,........................ . .......... 179.42 


Account 9011.06--Two Exciters - Painting- 
H(‘e account 9000.2. 

Account 9011,06 “--Three Air Pumps Painting. 

See account 0000.2, 

Account 9011.07---Three Circulating Pumps --Painting. 
See account 9000.2. 


$8,729.27 
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.One Circulat- 


Account 9012.01—^Two Motor Get 
ing Pump—^Foxmdation. 

These foundations are 28 ft. by 18 ft. by^ 
are similar to 9006.01. 

Account 9012.02—^Two Motor Generators—_ 

This account covers the material listed below as well as the labor of 
unloading, erecting, grouting, wiring to switchboard, and trying out- 


jh Q^er refects they 

‘ 

Installation. 


Two 150-k.w. synchronous motor-generator sets to supply 250 

volt d.c. ...... 

Conduit and wire. 

Miscellaneous. 


$6,450.16 

317.36 

62.81 


Account 9012.06—^Two Motor Generators—^Painting. 

See account 9006.2. 


$6,830.33 


Account 9013—^Transfer Table Pit—Concrete. 

This is principally a plain concrete slab, 8 in. thick, mixed by hand in 
the proportions of 6 sand and gravel to 1 cement. About 10 per cent, 
of the vertical surface was formed. It was chuted to the basement 
and wheeled in barrows 100 ft. to place. 

Account 9013.01—Switchboard—Concrete Compartments. 

This is a concrete switchboard, the large dimensions of which are 40 ft. 
4 in. long, 4 ft. wide and 13 ft. 2 in. high. Down the center of the board 
is a 4-in. wall and on each side are 30 pockets made with 2-in. dividing 
walls. Reinforcing was done with Clinton wire mesh in the 4~in. wall 
and f-in. and |-in. rods were used elsewhere. A great many bolts 
and insulators were set in the board. The entire board was cast 
sectionally in place, using 5 parts of sand and gravel to 1 part cement. 
This cost includes rubbing down the concrete with pummice stone and 
filling all the air bubble holes and small voids. 

Account 9013.02—Switchboard—Cost and Erection. 

This account covers the material price of the secondary switchboard 
slabs. The primary or concrete switchboard construction, however, 
is in account 9013.01. Here, too, is the material price of the entire 
equipment for all of the switchboards, both primary and secondary, and 
the labor of installing the same. 

Account 9014—Steam Piping North and South Mains—^Excavation. 

This covers the excavation for numerous piers done with pick and 
shovel and cast to one side. 
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Account 9014.01—Steam Piping North and South Mains—Fo 
This concrete composes the piers which support the long j 
steel steam pipe supports. They were part mixed by machine 
by hand, in the proportions of 6 sand and gravel to 1 cemeni 
50 per cent, of the vertical surface was formed. 

Account 9014.02—Steam Piping North and South Mains—^Steel 
ing Structure. 

In these steam-pip(^ trestle supports 11.8 tons of corrugated 
75.01 tons of structural steel were used. (See Tig. CO.) 

Account 9014.03—Steam Piping Mains, Hangers and Anchors. 

This (covers the cost of material and making of all hangers am 
used for the steam piping between the l)oilers and the machii 
power house. The hangers wctc made of |-in. rods and '|-in. 
clamps running around pipc^ Anchors were of same matei 
cated to suit conditions surrounding plat‘.c^ used. (See Figs. 60 

Account 9014.04—Steam Piping- Cost and Erection. 

Under this account all tlui matcTial listed l)elow is (‘.osted, 
with th(^ labor of its ere(‘tion. Tlu^sc^ pip^‘H run from the boil 
pow(T house in dupli(*ate, making a (‘omplete loop about 
around. The main lines are .10 in. bran(du\s from boilers I 
branches to (mgines of suitabk‘ size ranging from 4 in. to 8 in. 
joints are Van Stones, all valves and fittings are of cast st( 
linci is reciuired to stand 180 lb. press\ire with 100® F. superhe 
gaskets uschI are corrugated bronz(\ The Ubin. lines are fi* 
six 10-in. IlartcT (‘xpansion joints. (Se(! Figs. (K) and 61.) 


Six KHn. Harter cxpanHiea jiuiits...$1,684 

One 0-in. (jaHt-iren separator.... 12C 

Two 10“in. (mst steel vertical separators . 84^^ 

One lO-in. mst steel horizontal separator... 87^ 

Two (bin. separaUas and reccuvtirs (hot. outUd.).. 591 

One 5-in. cast steel separator and receiver (hot. outlet).. 261 

Three 4-in. cast steel Hta>arators and recseivers (hot. outlet) 6H7 
Two 4-in. cast steel sc'-parators and receivers (hot. outlet) 47C 

(Jorrugated bronze gaskets.... 251 

Ton 8-in. Lagonda valves..... 1,3H 

Twelve 10-in. gate valves... 2,()7{ 

Two 34-in. and one 33-in. Crane tilt traps. 14t" 

Best Mfg. Co. pipe and fittings... 8,73§ 

Extra pipe and fittings... 52C 

Miscellaneous..... 522 


$18,622 
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Account 9014,05^—Steam Piping—Covering and Erection. 

Part of this work was contract by the people who furnished the material 
and part was force account. Therefore the material figure given covers 
a large portion of labor. The total unit cost is the only valuable unit. 
The steam, lines and all fittings were all covered with 85 per cent, 
magnesia blocks of double standard thickness, wrapped with 6-025. 
duck. All of the line was then painted two coats—cream color. 

Account 9016"—^Exhaust Pipe—Cost and Erection. 

This covers the cost of the material as listed below and the labor 
incident to installing it. Some of the piping is cast iron, designed for 
a vacuum of 14 lb. per square inch. The rest of the piping is lap-welded 
wrought steel with cast-iron fittings. The installation covers the 
three 20 -in. atmospheric exhausts from the turbines, as well as the ex¬ 
haust from the blowers, compressors, exciters, engines, and circulating 
pump engines, to the jet condenser. It covers likewise the connections 
between the exhaust of the dry vacuum pumps, exciters, engines, sur¬ 
face condenser circulating pumps and the heater house. The pipe 
ranged in si 2 :e from 3 in. to 42 in. 


Three 42 by 13 Wainwright turbine expansion joints_ 1656.70 

Three 20-in. atmospheric relief valves. 804.50 

Three 42-in. low-pressure flanged base elbows. 1,428.61 

Three special 8-in. emergency stop valves. 234.36 

One 14-in. automatic atmospheric exhaust relief valve... 123.27 

Pipe and fittings. 4,585.74 

Miscellaneous. 882.48 


18,715.66 


Account 9016.01—Exhaust Pipe—^Painting. 

All exhaust pipe was given one coat of green silica graphite paint. 


Account 9016.06—Exhaust Pipe—Covering and Erection. 

The exhaust pipe from the engines in the power house to the heater 
house were all covered with 85 per cent, magnesia single standard 
thickness, wrapped in 6 - 025 . duck. Where the magnesia is exposed to 
the weather, it is wrapped with No. 28 galvanized iron. This account 
covers the labor and material incident to the above work. (See 

Fig- 62 .) 


Account 9016.10^—^Air Piping—Cost and Erection. 

This is not a valuable cost. 


Account 9016.11—^Air Pipe—^Painting. 

This covers the painting of 9015.01. It is of no value. 

Account 9016.2—^Exhaust Pipe—^Foundation. 

This covers a number of small concrete piers. 
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Account 9016.21 Exhaust Pipe Supporting Structure. 

This account covers tlu' cost of a nuniher of exhaust pipe hangers, 
supports au<l staging used in ensding exlmust pipe. It is not a good 

cost. 

Account 9015.22 Exhaust Pipe Excavation. 

Account 9016 Water Pipe Excavation and Backfill. 

This juTouut (H>vt4*s the* vwnvntum of n alumt 3 ft. deep, 

through red eTny mul bouhltu's, ie>r a Hi in. wooel stave* pipe* and the 
ba(‘kfill iifte*r the laying eef the* iiipe*. 

Account 9016.01'. Water Pipe Cost and Erection. 

This account eoveu's tlu* eeest ed all the inaten-ial listenl be*low and the 
labor of its in.stallatinn. Ibu'e* is listenl all the* wate*r piping almut 
the poweT house* flu* 30 in. eatst inui .‘-airtuin pipe* line* fnun the* (*ooliug 
towcT to the* pumps; tlu* 20 in. utHuh*ii rmt‘.H fnnn the* pumps to the 
eepudizing tank; flu* Hbin. weanlen liiu* freun the* jt*t e’imd(‘nser to the 
e*ooling to\vc*r, auul the* Ibdm lines fnun the e*e|uali/ang tank 

to the* e*e)oling t(nve*r; the 12 in. ea,st inui iiiu*> from tliee'irctdatingpuiups 
to the j<*t eeuuie*nse‘r; the* Kdn. line* fnun comhuiMU’ tee c*oiule‘nse‘d water 
pump house*; the 0dm line fnun e’e»iuit*nseei pump luuise* te) lu*att‘r 
lumse*, etea (Se‘e* Fig. 03.) 

ltSJH.7, 4-in, nnu’hine* haiulnd |n|*n ttUh riilliUH. i\ut tintnl at 


Ne*w Hnu'lte*r). ................ . ■ . 1397.74 

354.0 ft. 20-in. nnirhine hfineled rt*ih\t»ttil pipe miili rulliir*'^ . 305.24 

1,104.2 ft, lOdii. niiirliiiu* lmiuli*el nnlttotMi pipe wifli ettlliir^i, , , . HOI.28 

22 flangi*<l ttnupliiigs ...... . • . 590.00 

Fre‘iglit an thtudnive* iteiiiM . 032.00 

Two I2dn. e*h<*e*k vidvt^s, . . 97.00 

Four 12-ifi. gate viilve?« . 172.00 

Thrt*e 2tFin. gate vidvf*s . 283.50 

Freight on the^ alitna* iumm ... . . 170.38 

Threee 20-in. Oiuiginl, iron !««!>% I»ri*ii/,e iiif»tinf«*ih tloiihle gjite i,*iilveH. . 403.49 

Five Nt>, 20 gauge tapper pliilrs . . 30.28 

Two eiwidron hell find lliinge liftifigM* tilji'II hefnl.H . HI. 11 

Freught anel imtierns on iihove ... 7H,00 

22011). eiloth in«t*rfion piiekiiig .... . .91,50 

Best Mfg. Co. pipe,................. , . . . 9,008.92 

Pipe, fittings, mke/l niiiteriii! . . ... . .. , 2,503.44 


$10,437.88 


Account 9016.02 Water Pipe Painting* 

Tills eove^rs tlu* painting nf tlu* pipe in Itlllthlll thiit was above the 
ground. 
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Feed Water Heating Plant 
Account 9017—^Excavation. 

This covers the excavation of the sump and piers, of the feed water 
heating plant. The material was red clay, with boulders and sand and 
gravel. The work was done with pick and shovel, cast into carts and 
hauled 300 ft. 

Account 9017.01—^Foundation. 

This account covers some miscellaneous concrete cast as piers, low 
reinforced walls, 4 in. to 8 in. thick, and floor slabs. The walls and 
slab were reinforced with f-in. rods on 6-in. centers. The concrete 
was hand mixed in the proportion of 6 sand and gravel to 1 cement 
and wheeled 50 ft. in barrow to the forms. Seventy-five per cent, of 
the vertical surface was formed. 

Account 9017.016—Reinforced Floors and Stair Treads. 

These floors were cast over I-beams in the building structure by using 
forms which allowed the encasing of the I-beams with concrete. The 
stairs were structural steel with channel treads. The treads were 
filled with concrete. The floor and the treads were reinforced with 
f- and *|-in. rods variously used and spaced. The concrete was 
hand mixed in the proportions of 5 sand and gravel to 1 cement, 
hosted from the ground 20 ft. to place by means of a small air hoist. 
(See Pig. 65.) 

Account 9017.016—Waterproofing Concrete Tanks. 

This consisted of plastering the inside of the concrete tanks at the heater 
house with the following mixture. One cubic foot cement, 2.5 cu. ft. 
sand, 1 lb. Medusa waterproof compound mixed with sufficient water. 
The account covers the labor and material. 

Account 9017.02—Steel Structure. 

There were 26.63 tons of structural steel in this building. 

Account 9017.021—Distribution and Equalizing Tank. 

This account covers the material labor of fabrication and erection of 
this tank. Its dimensions are 13 ft. by 13 ft. by 5 ft. high. It has 8 
holes in the bottom averaging 20 in. in diameter. It is located on a 
concrete floor base 23 ft. off the ground. The weight of the tank is 
4,800 in. A material list shows the following. (See Fig. 69.) 


17 sheets steel i in. by 48 in. by 120 in. 8192.96 

4 pieces angle iron 3 in. by 3 in. by | in. by 20 ft. long.. 15.15 

1,110 b.m. lumber... 31.55 

Rivets, bolts, nuts, etc. 20.89 


$260.58 
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Account 9017.03 Tile Work. 

Tiie walls W(T<‘ starttnl on tlH‘ <*onc*rt4(‘ fioca* of (lu‘ ftHal watca* luaiting 
plant at an (4c‘vation of 26) ft. fn>in tin* gnnunl. Tlu^ tnatorial was 
h()Lst(‘(i up h.y nuainsof a small air lioist. In <4h<T n‘sp<M‘ts this account 
is similar to tlu^ tilc' work (4stnvlH‘n^ al»out tlu‘ plant. 

Account 9017.031 Unloading Tile. 

Same as 1)003.11. 

Account 9017.032 Coping. 

SanuF a.s account 8703.22. 

Account 9017.033 Sills and Lintels. 

Tlic concr(4c sills and lintcds feu* this Iniihling W(*rc se^paratc^ly moulded 
as 8H2L3, wliich see. Tlu* sills an^ .3 in. I>y H in. hy 3 ft. 0 in. and the 
Iint(4s 4 in. l>y 8 in. l>y 3 ft. 

Account 9017.034 Painting Tile Walls. 

Tlui tih‘ walls givtm one t*oiii of Hay State* eemmit paiiit after the 
small holes luul \mm fillcal and mortar (deamal from tlu* faee of the 
bri{»k. 

Account 9017.036 Doors, Windows and Frames. 

This ata’ouni covers tlu* eon! of tlie dtaws, windtnvs and fram(*s set in 
place*. A segre‘gate*d matc‘rial list is m follenva. f Sea* Fig. 70.) 


3 d<H^rH 2 ft. 10 in, !iy <1 ft. Ift in. !>y 1 iiii. ivitli frninns .... ... S20.8B 
7 wiiul(»ws, 2 ft. Of iti. hy 5 ft, II in. hy If in. with fmines . .... MI.HH 
12 sets ('iilelwnll wish hiiliiiuH'M, niitlH, lnrk«, ric. ................ 19.24 


199.98 


Account 9017.04 -Roofing. 

This account covers the niiiftwiid listtal lu4ow, and the* labor eif install¬ 
ing the same. Idie wennl sheathing was nailed diresdly to nailing strips 
attaedmd to the purlins. Hu* papew wits laid uve*r tlm shtaiihing. (See 
Fig. 72.) 

Two 1116 h.in. 2 liy H Oregon pine HISIK . . , . . $47.60 

10 Rquarcis fwhcstns muting. . , , . . 49.(K) 

Mkofdlancons........... . . , , . 13.28 


fl09.E8 

Account 9017.046•Ventilators. 

This account covers the innteriid used tc^ make two 3 ft. 6 in. diameter 
ventilators, and the Ifibor of installing oiif\ The vcmtiliitorH wa*re made 
of No. 18 gauge galvanised Iron. (See Fig. 71.) 

Account 9017.06 ..-Treating Tank Concrete. 

This is a concrete tank 8 ft. in dtiiiiieter by 31 ft. 3 in. liigli, with a con¬ 
ical bottom, the tank is set direidJy upon thi* ground. The concrete 
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was mixed by hand 5 parts sand and gravel to 1 cement, and hoisted 
to place. The wall of the tank is 5 in. thick suitably reinforced in both 
directions with f-in. rods. Two sets of forms were used each 3 ft. 
3 in. high. This cost covers all the material and labor of building this 
tank save the waterproofing in 9017.016. (See Fig. 68.) 

Account 9017.06—^Receiving Tank No. 1. 

This is a concrete tank 6 ft. 6 in. high with 5-in. walls, suitably rein¬ 
forced in both directions. The tank rests on a concrete floor about 23 
ft. from the ground. The concrete details are the same practically as 
9017.05. (See Fig. 67.) 

Account 9017.07—^Receiving Tank No. 2. 

This concrete tank is 12 ft. in diameter, 6 ft. high, with 5-in. reinforced 
wall, supported on reinforced concrete columns 7 ft. high. The column 
are here included. In other respects the tank account is similar to 
9017.06. (See Fig. 66.) 

Account 9017.08—Calibrating Tank. 

This account covers the material, fabrication, and cost of erecting 
the following tank: 

1 tank 54 in. high, 6 ft. diameter, of 3x%“in. plate. 

Account 9017.081—^Tipping Meter. 

This account covers the cost of material as listed below and the fabri¬ 
cation and erection of the same. The tipping meter is set directly 
over No. 2 receiving tank, in a wood frame attached to the top of the 
tank. The meter is shown in sketch No. 136. 


Lumber, 2 by 4^s, 6 by 8% etc., 876 b.m. 824.47 

Galvanized iron No. 10 and No. 12. 112.03 

2 by 2 by i angle iron. 3.69 

One 6 wheel revolution counter. 34.74 

Bolts, washers, nails, etc. 52:57 


Account 9017.09^—Heater and Recorder. 


$227.50 


This account covers the material listed below and the labor of in¬ 


stalling it on the concrete floor of the feed water heating plant, 26 ft. 
off the ground. The magnesia blocks are the covering for the heater. 


Factory Freight 

1 No. 760 Cochrane feed water heater and receiver $776.75 $204.48 


1 Wainwright closed feed water heater. 775.00 74.64 

One 6-in. Lea recorder and extra float valve. 589.00 123.51 

One 6-in. float for receiving tank No. 2. 

600 sq. ft. magnesia blocking li in. thick... 

300 lb. magnesia cement. 

Miscellaneous. 


Clifton 

$981.23 

849.64 

712.51 

44.60 

161.03 

22.53 

42.30 


$2,813.84 
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Account 9017.1 —Sewer Excavation and Backfill. 

Tliis was a long t.rencli about U ft. (ii't'p througli clay aiul boulders. 
Both excavation anil backfill arc lu'rc faki'u care of. 

Account 9017.11—Sewer Pipe - Cost and Laying. 

This covers the cost of 100 ft. of 2 f-in. vitrifii'd smver [lipc, cement 
and mlsiicllancous material, together with the labor of laying the 
same. 


Account 90171.2—^Lighting. 

This covers the cost of wiring for lights in the fin'd water heating 
plant. 


Account 9017.13 -Painting. 

This covers the cost of painting the underside of the roof, doors, all 
frames, and window sash. It was done with two coats of white lead 
and linseed oil, cri'am color. 

Account 9017.14 -Wood Walkway and Tank Covers. 

This covers the cost of mati'rial and its installation as listi'd below: 


lAiniher 


tank covar I by ()»P. SbSlK 
railH 2 by 2 aa<l :i by 3 S4S 
bfitU ft. ban. Hills, 2 by H ROl^ 2b in. 
(uaiterH (m tank 
walkwayn 2 by H O.P. SISIM 


Account 9017.116 Alterations. 


Condensed Water Pump House 

Account 9017.20 -Excavation. 

This wan a niclc hill cut. It iucludc^n a lairkfill made latbr ijinide the 
builditi|»; foundation for a conrratr floor Iwo. excavation was in 

red clay, with boulders and sand anti grav<*L It was done with pick, 
shovels and whcHdl)arrows. 

Account 9017,21 Foundation. 

This concrete was cast as tlie walls of stune scfuare tanks. It was 
reinforced, mixed by Iiaml in the proporiitms tjf 5 sand ami gravel to 
1 cement. OmUumdnul per tamt. t)f I licj vertical surfacci was formed. 
(Hee Figs. 73 and 74.) 

Account 9017.2 Floor. 

This concn4.e covers tht^ small buihling walls, largt* sidt^ hill wall, floor 
slab and tank bottom. Three-eighth inc*h and thnic-fourtii inch rods 
were ustul as nunforedng. One humlnat p<*r emit, of thc^ vertical sur¬ 
face was formtnl. Ilantbmixed concrete, 5 santl mul gravel to 1 
cement, was usetL 
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Account 9017.24—Doors, Windows and Frames. 

This account covers the cost of material below with its installation, 


2 windows 2 ft. 9f in. by 1| in. glazed, with factory ribbed glass. $6.51 

2 frames for above.... 9.28 

1 door 2 ft, 10 in. by 6 ft. 10 in, by If in.. 3.02 

1 door frame. 3.87 


$ 22.68 

Account 9017.242—Tile Work. 

This covers the cost of tile, mortar, mason and carpenter labor and 
hauling. The tile was handled 400 ft. 

Account 9017.243—Coping. 

Same as 8703.22. 

Account 9017.25—Roof. 

This account covers the material entering into the roof frame, as well 
as the sheathing paper and labor of installing the same. The rafters 
were 2 by 10, with 2 by 8 sheathing tongued and grooved, covered with 
asbestos paper. (See Fig. 75.) 


984 ft. b.m. lumber. $33 .49 

5 rolls asbestos composition roofing paper. 24.50 

Nails, etc. 2.84 


$60.83 

Account 9017.26—^Pumps and Piping. 

This account covers the purchase price of the material listed below and 
the entire labor cost required in installing the same. 

2 Goulds No. 2| single stage, single side suction^ centrifugal pumps, 
arranged for direct connection, capacity of pump 200 gallons 

per minute, against 80 ft. head. 

Two 10-h.p. induction motors, 1,710 r.p.m., with starters. 

Grouting, pipes, fittings, valves, etc. 


Account 9017.27—^Lighting. 

This covers the lighting of the condensed water pump house. 

Power House Miscellaneous Accounts 

Account 9018.1—Power and Lighting Transformers. 

This account covers the material as listed below, with the labor charge 
of installing the same, the labor of unloading, erecting, connecting 
up, drying out, and testing the transformers noted. These are located 
in the basement of the power house. 


$530.83 

160.54 

$691.37 
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2 Burke air break switches. $1S4.97 

Four 20()-k.v.a. transformers, lH,2(K)-volt, 44()-volt. 2,999.80 

Two 2()-k.v.a. transformers, 44()-volt, 22()“Volt. 304.40 

One 2()-k.v.a. transformer, 44(>*volt, llO-volt. 152.18 

Freight on transformers. 90.48 

Wire, conduit, electrical material. 614.04 

Transformer oil. 282.34 

Miscellaneous. 136.12 


S4,714.33 

Account 9019—Lighting. 

This account covers the material and labor of installing the lighting 
in the power house. The work was all in conduit. 

Forty-eight 250-watt tungstens with reflector. 

Forty-six 16-c.p. carbon lamps. 

610 ft. li-in. conduit witli weatherproof wire No. 12. 

1,710 ft.- 1-in. conduit with No. 12 weatherproof wire. 

25 ft, brewery cord. 

Account 9020»~Power House Oiling System. 

This covers the cost and labor of installing the power house oiling 
system. Two 60-gallon feed tanks arc^ so located that the oil is piped 
to all the engines by gravity. The waste flows to a water separator, 
thence through filters into a closed tank, from wlience by air pressure 
it is forced up to the feed tanks. 

Account 9021 —Benches, Bolt Racks, Etc. 

Under this account were built a number of bencdies, a rack for bolts, 
a telephone booth, wrench board, and a number of misccdlaneous car¬ 
penter jobs about the power house including the rci^placing of about 50 
broken panes of glass. The material account stands as follows: 


Ceiling lumber. $8.23 

Common lumljcr. 31.24 

Crass... 6.39 

Miscellaneous.. 5.94 


$51.80 


Account 9022—Instruments and Gauges, 

This account covers the purchase pri(te of ilie following material, and 
the labor of installing the same: 


3 Tagliabua vacuum gauges 
10 Tagliabuo thermometers.. 

1 vacuum gauge. 

1 Bristol pressure gauge.... 

1 Bristol gauge...... 

1 Bristol gauge............ 

1 clock..... 

Miscellaneous.. 


$92.58 

92.85 

30.86 
25.30 
22.95 
21.35 
46.63 
10.54 


$343.00 
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Cooling Tower 

Account 9060—^Excavation. 

This excavation entailed the making of a surface cut and two long 
trenches. The material encountered was red clay filled with caliche. 
It was done with pick and shovel and handled in carts and wheel¬ 
barrows. 

Account 9060.01 Backfill. 

This backfill was made to bring the ground up to proper level for the 
cooling tower floor. Fresnos and scrapers were used to transport the 
dirt which was tamped in 4-in. layers. 

Account 9061—^Foundations—Sumps and Gutters. 

This concrete was cast as a large number of piers about 1 ft. by 1 ft. 
by 4 ft. as a sump 35 ft. by 10 ft. by 13 ft. with reinforced walls 8 in. 
thick, and as two gutters 626 ft. long, in cross section about 3 ft. 
by 3 ft. having 4-in. reinforced concrete walls. The concrete was hand 
mixed; for the piers 7 sand and gravel to 1 cement; for the futters 
and sump, 5 sand and gravel to 1 cement. In the sump |- and |- 
in. rods were used and in the gutters i-in. The vertical surfaces 
of all the above were 100 per cent, formed. (See Fig. 107.) 

Account 9061.02—^Floor. 

Between the gutters of the cooling tower is a reinforced concrete 
slab about 28 ft. 6 in. by 600 ft. by 4 in. thick. Chnton wire cloth 
86 in. wide with a 4 in. by 4 in. mesh was used. No top finish was used 
but the concrete was straight edged and troweled. It was mixed by 
hand, 5 sand and gravel to 1 cement, and wheeled 150 ft. to place, 
in barrows. (See Fig. 107.) 

Account 9061.03—^Waterproofing Concrete. 

See account 9017.016. 

Account 9062—Woodwork. 

The tower is built of wood and is 626 ft. long 35 ft. 6 in. wide at the 
base, by 20 ft. 6 in. high. Sketch No. 76 shows the design in other 
particulars. 

Account 9063—^Alterations. 

Oil Supply Sump and Pump House 
Account 9060—^Excavation. 

This excavation consisted of two deep cuts through red clay and 
boulders into sand and gravel. The work was done with plow, slips, 
picks and shovels. 
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Account 9060.01—Concrete. 

This covers the making of a covered reinforced concrete sump, the 
general dimensions of which arc 5 ft. by 10 ft. by 140 ft. with walls 
8 in. thick—top and bottom slab 5| in. thick, also a pump house 
about 20 ft. by 20 ft. by 20 ft. high, with walls 10 in. at top and 
20 in. at bottom. The walls were reinforced with f-in. rods and the 
sump with f-in. rods properly placed. The concrete was machine 
mixed in the proportions of 5 sand and gravel to 1 cement, wheeled in 
barrows an average of 125 ft. About 80 per cent, of the vertical 
surface was formed. (Sec Fig. 37.) 

Account 9060.02~Pumps. 

This account covers the cost of the following material and its erection 


in the pump house. 

Two 5 by 8 Aldrich vertical triplex, aingle-a<;ting punipa, HT r.p.in. 

with metallic packing. $1,597.91 

Two lO-h.p. induction motors, acpiirnd-cage, d-phane, ()()-(;yck^, 440- 

volt, 85()-r.p.m. 287.22 

2 auto starters ... 

2 overload releases calibrated from (> to 18 amp(‘re per terminal. .... 124.36 

Miscellaneous. 26.09 


12,035.58 

Account 9060,03"~Inlet Piping to Sump. 

This covers tiie cost of tlie following nuiUndal and its installation 
between unloading tracks and the oil sump. (S(h^ Fig. 38.) 


Six lO-in. wrouvht pipes 18 ft. long... $85.54 

Six lO-in. cast-iron cells. ... 38.64 

Miscellaneous.. 2.37 


$126.55 

Account 9060.44 “Lighting. 

This covers the cost of material and tlu^ labor of installing four drop 
lights in the pump house. 

Account 9060.06—Roof Steel Work. 

This covers the cost of the following matcuaal and thc^ labor of installing 
it. (See Fig. 39), 

1,876 Ih. lO-in. I-beams 
320 lb. H-in. I-beams 

Account 9060.06^- Windows and Frames, 

This covers the cost of the following maUudal and ilic^ lal)or of installing 
it in the pump house. (Hc^e J<lg. 41.) 


4 sash, 3 ft. by 2 ft. 6i in. by If in... $l?.79 

2 sash, 3 ft. by 4 ft. by l| in..... 14.05 

2 sasli, 2 ft. 6 in. by 4 ft. by l| in. 12.13 

Lumber for doors and all frames. 12.69 

. - . . .. ^ .. . „ . . ... .. . _ . 8-36 
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Account 9060.07—^Roof. 

This covers the cost of the roof material as given below with the labor 
of placing the same. The^^^hyrib” was placed upon the steel of 9060.05 
wired, in place, covered with 2 in. of concrete, 5 sand and gravel to 1 
cement, and plastered on top and bottom, with 1 part cement, 3 sand, 
i hydrated lime. Later it was covered with P and B roofing, see 9003.52. 
(See Fig. 39). 


784 ft. No. 24 “hyrib”. S77.41 

7 squares P and B roofing. 48.39 

Concrete plaster material. 36.86 


S162.66 

Account 9060.076—^Ventilators. 

This covers the cost of material in the making and placing of two 
ventilators shown in Fig. 40. 

1 ventilator is 18 in. diameter, 40 ft. high made of No. 20 galvanized iron, using 
130 ft. i-in. guy wire. 

1 ventilator is 18 in. diameter, 11 ft. high, made of No. 20gauge galvanized iron. 

Two 600,000 Gallon Oil Tanks 

Account 9060.10—^Wrecking and Transportation. 

This account covers the labor and material incident to taking down at 
Lordsburg, New Mexico, and transporting to Clifton, two 500,000- 
gal. oil tanks which had been in use there. The labor item is the 
cost of tearing down and loading these tanks. The material item is 
the freight on the tanks between Lordsburg and Clifton. 

Account 9060.11—^Excavation. 

This account covers the making of a top slice to prepare the site for the 
foundation of the two 500,000-gal. oil tanks. It was done with plow,. 
slips, pick and shovel and handled 150 ft. 

Account 9060.12—^Foundation. 

This concrete was cast as two low circular walls, 1 ft. thick and 2 ft. 
deep, 62 ft. in diameter. It was mixed by machine, 8 parts sand 
and gravel to 1 cement, reinforced with two f-in. rods and hauled to 
place 150 ft. 

Account 9060.13—^Erection. 

This covers the erection of the two 500,000-gal. tanks, part on force 
account by the Kansas City Structural Steel Co. and part by the 
Arizona Copper Co. It likewise covers the cost of giving them one 
coat of paint, testing them out, and caulking. Here too are the material 
prices of the ventilators and gauges. The tanks were 60 ft. in diameter 
and 25 ft. high. (See Fig. 42.) 
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Account 9060.131—Roof Supports. 

This account covers the cost of the material and labor of installinff the 
same, used for supporting the sheathing over the two tanks. This 
material amounts to 10,000 ft. board measure for the two tanks. 
(See Figs. 42 and 43.) 

Account 9060.132—Sheathing, Lath and Plaster. 

Over the roof supports 1-in. sheathing was laid. On this No. 27 
painted expanded metal lath was placed and plastercal with a mixture of 
1 cement to 3 sand, which was watcrprot)fod with hydrated lime. 
Each +.a-Tik has a cornice which ventilates by .screened opemings through 
its bottom. (See Figs. 42 and 43.) 

Account 9060.14:—^Railroad Grading. 

Along each side of the oil sump a large railroad gradt' was math'. This 
account covers it. 

Account 9060.16—^Track Laying and Ballasting. 

On the grade mentioned in 9000.14 tlie following tra(‘k was laid. The 
account covers the material and labor of layirig and l)allaHting. 


802 white oak ties.. $H52.6t) 

1 No. 9 frog.... ........... . . . 158.29 

Miscellaneous track fastenings.... 82.00 


$1,092.99 

Account 9060.16—Oil Track Bumpers. 

This account covers the labor and inaitudal iiundent to making and 
putting in place two bumpers at tlio cmds of the trac^ks oii eacli side of 
the oil sump. The material is divided thus: 


Lumber.... $8.52 

Iron bolts, nuts, etc....... 39.40 


$47.92 

Account 9060.17—Bridges over Wood Pipe. 

This covers four wooden bridges (mtir(4y buritnl in tlui fill ovtjr a number 
of wooden pipes. They were placed hc^re to avoid the constant l>reaking 
of the pipes. The excavation and backfill are here included (See 

Fig. 44.) 


Lumber.... $70.02 

Bolts, etc...... 17.12 

IH7.14 

Oil Supply Tanks for Reverbaratories and Boilers 


Account 9060.20~Excavation. 

This covers a deep cut for a retaining walk It was in sand and gravel 
and made with pick and shovel The material was hauled 300 ft 
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'count 9060.21— T? oundation. 

This covers the concrete in a reinforced wall about 60 ft. long, 8 in. 
at top, 18 in. at bottom and 16 ft. high; |-in. and f-in. rods were 
used for reinforcing. The concrete was machine mixed 5 sand and 
gravel to 1 cement and wheeled 75 ft. in barrows to place. One 
hundred per cent, of the vertical surface was formed. 

:count 9060.22-“—Cost and Erection. 

This covers the cost of eight 163-bbl. steel oil tanks, with roofs and 
ventilators, erected on their foundations. 

:count 9060.23“—Piping. 

This covers the material and labor cost for 785 ft. of piping, varying 
in size from 1 in. to 6 in. diameter. Here are also included the fittings 
and valves. The piping connects the tanks with the pumps. 

:count 9060.40—Piping Excavation. 

This includes all the trenching and backfilling incident to the oil 
lines from the 500,000-gaL oil tanks to the small 163-bbl. tanks. 
The trenches were 2ft. wide and about 3 ft. deep on the average. 

mount 9060.41~Pipe and Laying. 

This account covers the cost of the pipe enumerated below and the 
labor of laying it. 

172 ft. 12~in. wrought-iron pipe 
270 ft. 16-in. wrought-iron pipe 
850 ft. 8-in. wrought-iron pipe 
596 ft. 2i in. wrought-iron pipe 

1,888 ft. total 

A 16-in. line runs from oil sump to pump house, also from pump 
house to storage tanks. The 8-in. line runs from pump house to the 
163-bbl. tanks- The 2|-in. line runs from the wilgus oil pumps 
to each of the reverberatories. 

count 9060.5—Heating Installation. 

This account covers the material noted below and the labor required to 
install the same. This 2|-in. steam line is tapped off the steam 
line at the power house, run under ground through conduit and is 
packed in asbestos fiber. At the other end the pipe connects with 
a» cast-iron oil heater. 


1 cast-iron oil heater. $303.82 

1 No. 33 Crane tilt trap. 35.91 

280 ft. 8-in. conduit. 547.49 

Asbestos.. 29.00 

2j-in. pipe, fiit tings, etc . 151.82 


$1,068.04 







